EXHIBIT C 



A new Multi-interface Controller ASIC approach 



Background 



As primitive as the proposed Multi-Interface ASIC is, the integration of this multi-interface ASIC will 
require enormous processing power from the local processor. Moreover, it will likely be demanding a 
higher performance processor than what it would otherwise suit for the application. Hence, the product cost 
will rise and this will especially effect the low-end products. The other drawback will be the reduction of 
software reusability while integrating this ASIC design across various platforms comparing to the more 
modular Synapse lump implementation. 



One approach toward solving these problems is to make a multi-interface controller that handles link level 
control for all enclosed interfaces. This local processor will then control these interfaces through the device 
via its application interface. A universal I/O control will be provided for all I/O interfaces so that it will be 
as friendly as if it is using an UART or a HDLC controller. This will certainly alleviate the burden of 
managing the low-level I/O tasks with the local processor. 
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block diagram for multi-interface controller ASIC 



How will this work? 

In this new approach, an embedded processor will emulate the USB endpoints. As what is illustrated in the 
above diagram, the SIE is responsible for bit stuffing/unstuffmg, CRC and DPLL and the embedded 
processor handles the USB data flows, house-keeping as well as communicating with outside host 
processor. By further extending the processor with a UART, a PIA and a Timer, it will be fully equipped to 
emulate various interface protocols. The block labeled the *I/0 Mux and Analog PHY' is the same block as 
what was on the original ASIC specification, whose function is to multiplex I/O pins among multiple 
interface types. The convention used on the diagram is that all signals on the left side of the diagram get 



connected to a local processor while signals on the right side get connected to the modular jack. As such, 
this embedded processor can be used to emulate and to route I/O through different interfaces, such as RS- 
232, IBM 468x, Synapse, Keyboard Wedge, Wand Emulation, and USB. Likewise, it can also be used to 
handle various I/O modes. Similar to a bus friendly peripheral device, this ASIC will do character based 
I/O, packet, DMA transfer as well as event interrupts to the local CPU. Controls and data to and from this 
ASIC will be transferred via its mailbox interface. It is noted here that the USB burst and Isochrous mode 
will only be implemented with DMA. 

When the embedded processor detects the absence of SOF packet, it will subsequently assert the SUSPEND 
signal, then switch itself to low-power mode. 

Programming Interface 

The programming and control of each I/O is done via the bi-directional mailbox interface. Their enclosed 
input/output registers are mapped per interface selection. For instance, whenever the character based I/O, 
these registers will be input, output and status registers similar to what is on a standard UART. Likewise, in 
packet based I/O, these registers will then be used to setup DMA transfer and a respective register will be 
used to reflect the status of I/O buffers status. An interrupt is used to notify local processor upon events on 
selected interface such as data arrival or end of transmission or other I/O conditions. The DMA channel is 
provided to reduce overhead incurs during data transfer between the controller and local processor. This is 
especially in the high-speed packet transfer such as USB. 

Benefit of this design 

By implementing the USB control with a general-purpose processor gives rise to the capability of managing 
other I/O protocols without adding complexity to the ASIC. The resulting universal I/O interface simplifies 
the I/O software resides in the local process. Besides, the embedded flash ROM will allow future update. 
This can potentially prevent any costly wafer re-spin. The USB power management, especially during 
power up enumeration and suspend, will also be conveniently handled by this embedded processor. 

What will the obstacles be? 

There is obstacle lay ahead of us. Although the implementation of the added processor, UART and PIA 
seems to add more gates to the original design, the required ROM (16K or more) posts an even great 
challenge to those suppliers whom we have successfully solicited. Since most of them does not have the 
capability to embed FLASH in their wafer process. In addition, there will be unit cost and NRE cost impact 
in this design approach. Since there will be modifications that need to be made from the off-the-shelf USB 
core, the risk level will be higher than the other alternative despite all the benefits mentioned earlier. This 
means prototyping will be desirable to ensure its performance prior to committing it to silicon. A full-time 
hardware/software development support will be sustained for months. 



EXHIBIT D 

I 



Schedule Estimate for PSC Standard Range Replacement 
Product Utilizing a Fuzzy Merclmp based "Decoded" Engine 

Overview: This product would utilize a Fuzzy Merclmp based decoded engine in 
conjunction with a Toshiba based decoder. The "decoded" engine would do the front end 
processing of the barcode data, converting the strength and timing signals into DBP that 
would passed to the Toshiba decoder. The decoder would then decode the DBP and 
transmit the data via MIA. This decoder architecture would be same as that used in both 
NG Smartline and NG Hot Shot ID with the addition of external I/O multiplexing allow 
the product to meet PSC pin out requirements. 

Assumptions: 

1 The Merclmp based Fuzzy Engine would use existing Opto/ Mechanical/ 
Focusing components. 

2 DBP "conversion" S/W would be available in four weeks from start of project. 

3 AD associate available for consultation as required - expected to minimal unless 
chip issues arise. 

4 Can resolve Power on/down issues to make engine look like existing dumb 
engines. 

5 Project is given very high priority (PCB Resources, Technicians etc. are available) 



Schedule Estimates : (2 fully loaded Analog Engineers, 1 fully loaded Digital Engineer). 
Duration indicates best case elapsed time. Initial plan had 1 fully loaded Analog and 1 
fully loaded Digital Engineer) 



Engine Development 


Duration 
(Weeks) 


Handleboard 
Development 


Duration(Weeks) 


System Design Issues 
(Powerdown, interface, etc.) 


1 


I/O Muxing for PSC pin outs 


1 


1 st Cut Schematic 


1 


Schematic for Dev. PCB 


l 


PCB Layout/ Review 


1 


PCB Layout/ Review 


1 


Procure/build proto (BGA 
Merclmp available) 


1 


Procure/ build Proto 


1 


Test / Optimize HAV (develop 
E2 params, analog chain 
verified) 


2 


Test/ debug proto 


1 


2 nd Spin PCB 




Form factor PCB 




Schematic/PCB mods 


1 


Schematic/PCB 
mods 


2 


Procure/build protos 


1 


Procure/build protos 
(need QFP MIA) 


1 


Test/debug protos 


1 


Test/debug protos 


1 


Total Development time/ 
(effort) 


9 weeks / 
(18 manweeks) 


Total Development effort 


9 weeks 










Engineering Verification Testing (need prod 
functionality) 


uct S/W to verify 


4 


Pilot Build ( 


??? 


Qual Test (Could run in parallel with Eng. Verification to reduce 
overall calendar time) 


6 







know what we don't know. 

2 System design issues - system performance/ aggressiveness is unknown due to 
power up issues and time lag to decode. Can engine be designed to "just drop in" 
to existing decoders both for scanners and terminals 

3 This will impact the Lorax version development - shared resources (I suspect that 
Optics will be the resource constraint in that effort) 

4 System will cost more than using an undecoded Engine (Flash cost, crystal, 
supervisory ckt, miniaturization premiums, etc.) 

5 Integration of Merclmp goes smoothly - works as expected. History tells us this 
is a significant risk. 

Conclusion: 

If we are serious about trying to accelerate this program, using a Merclmp based Fuzzy 
engine in conjunction with a Toshiba based decoder seems to be the only shot of pulling 
in the date. If we are all willing to accept the risk that is inherint in this approach (first 
product to incorporate Merclmp) and assign it the necessary priority it needs, then we 
should quickly decide to follow this course and execute the program as efficiently as 
possible. 



EXHIBIT E 



MULTI-INTERFACE ASIC 



SPECIFICATION 



PRELIMINARY 



Symbol Technologies Inc. 
One Symbol Plaza 
Holtsville, New York 1 1742-1300 

Revision: 6 Date: 3/26/2001 



Confidential 



Revision History 









1 




First draft 5/1/2000 TC 


2 




Added LED drivers and updated bus 
specifications 5/11/2000 


3 




Changed the USB controller to a generic 
controller with SIE and UART timer plus 
OCIA interface 


4 




Changed the controller to a 8051 core 
Modified the mailbox to 8 slots 1/14/01 
Revised the I/O control and the USB 
tranceiver spec. 1/23/01 


5 




Corrected few errors in the spec. 2/12/01 
Modified the wake up detection section to 
eliminate the 32KHz clock in suspend mode. 
Added pull-up resistor on RESET and CS, 
and pull-down resistor on FWE. 
Added the PSEN signal on the ICE version. 
Changed the cap. To 0.22uF on charge- 
pump. 

Added the low-power control on RS-232 
output. 
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Changes made on the Digital I/O to be 3.3V 
and 5V tolerant. A I/O pin was spared to be 
the VCCIO to bring I/O voltage to the chip. 



Conventions 



1 . All voltage specifications for input/output pins are referred to GND, unless otherwise specified. 



Reference Documents: 



/ . Th e IBM- A T Hardwa re Technical Refer en ce Man ual 



2. Maxim MAX1485 Data Sheet. 



3. Analog Devices ADM 1 01 E Data Sheet. 



4. Micrel MIC2550 Data Sheet. 



5. Philips PDIUSBD 1 2 Data Sheet. 

6. Interface Between Data Terminal Equipment and Data Circuit-Terminating Equipment Employing 
Serial Binary Data Interchange (ANSI/TIA/EIA-232-F-1997) 

7. USB 1.1 Specification 

8. Electrical Characteristics of Generators and Receivers for Use in Balanced Digital Multipoint Systems 
(ANSI/TIA/EIA-485-A-98) 



9. NCR 250-00061 86 OCIA Interface Document 
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2. Glossary and Definitions 



RS-232: The EIA standard was adopted in 1975 for serial data communication. It is a common 
communication interface standard that permits DTEs and DCEs to connect successfully. 

RS-485: It is similar to RS-232 except it uses a balanced (differential) media and carries signal in both 
directions. 



Charge Pump: A way to convert/invert DC voltage by using switches or diodes. 
Synapse: This is a bi-directional serial interface. 

Wand Emulation: As it seems, it is to emulate the old Wand bar-code reader. It consists of a clock signal 
along with digital bar-code pattern. This is a unidirectional serial interface. 

Keyboard Wedge: The keyboard plugs into the wedge and the wedge device plugs into the computer where 
the keyboard was. 

USB: Universal Serial Bus is a serial communication standard. 



OCIA: Optically Coupled Interface Adapter is a bi-directional serial interface. It uses clocks to synchronize 
data during communication. The clock is always originated from the receiving (Host) end. 



UART: Universal Asynchronous Receiver Transmitter. 
PPIA: Programmable Parallel Interface Adapter. 



Application 

The chip is going to be used in a POS device to provide greatest adaptability toward different I/O functions. 
In addition, it fits all I/O configurations in a 1 0-pin connector. There are two versions of chips specified 
herein. One is the normal chip without additional test pads and the other is the special package chip with 
extra pins for using with an 8051 In-Circuit-Emulator. 



Block Diagram 



The detail block diagram of this multi-interface controller ASIC is depicted in the following diagram. It 
accommodates seven different I/O functions. The internal 805 1 processor can select any one of these seven 
interfaces. Eight out of ten connector pins are shared among these interfaces. The required I/O signals for 
each function are: 



USB: D+, D- inout; 

RS-232: TXD, RTS out; RXD,CTS in; 

RS-485: IBM+, IBM- inout; 

KBD Wedge: KBD CLK, KBD DAT inout; TRM CLK, TRM DAT inout; 

Synapse: SYN CLK, SYNDAT inout; 

WandEmuL: WAND RTS, WAND DBP out; WAND CTS in; 

OCIA OCIA_SDATA,OCIA_CLKIN, OCIA_CLKOUT in; OCIA RDATA out; 
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Figure 2. The chip outline 
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The I/O pin definition 
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Power 




2 


Nominal +5V 


GND 


Power 




2 


Ground 
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positive side of voltage inversion capacitor 
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1 
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Power 
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1 
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Total Pin 51 
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The chip outline of special bond out chip 
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The I/O pin definition for the special chip 
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Total Pin 
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The DC Specification 



Electrical Specifications 



Parameter 


Min 


Max 


Unit 


Condition 


Supply Current (Normal Mode) 




TBD 


mA 


VCC = 5.25V 


Supply Current (Power down 




1 max 


mA 


VCC = 5.25V with -5V charge pump on 


Mode) 










Supply Current (Suspend Mode) 




500 max 


uA 


VCC = 5.25V with -5V charge pump off 


Supply Voltage 




4.75 - 5.25 


V 




Maximum Input Voltage Range 


-5 


5.7 


V 


For bipolar I/O pins 




-0.7 


5.7 


V 


For uni-polar I/O pins 


Internal Resistors 




+/-30 


% 


At full temperature range 



12 



PLL Clock Generator 

The PLL is used to multiply (X4) the input crystal or resonant frequency (I2MHz) to the required 48MHz 
clock for the USB core. The clock oscillator shall be made so that either a low-cost crystal or a resonator 
can be used in application. The start time for the PLL shall be less than 10 ms as specified in the USB 
specification. There shall be several clock outputs from this block, which are 48MHz, 24MHz, 
1.84615MHz (24MHz divided by 13), 300KHz and clock output for external application. The PLL on/off 
control shall be provided so that the PLL can be turned off via the embedded micro. This PLLONOFF 
signal is an active low signal, which will keep the PLL oscillator on while it is low. The DPLL of USB SIE 
uses the 48MHz clock, whereas the CPU uses the 24MHz and 300KHz is used by the WDT. 



Charge Pump 

The charge pump is used to convert +5V to -5 V for the RS-232 transceiver. It is desirable that the charge 
pump can be shut-off during USB suspend mode. This charge pump will run on a separate oscillator other 
than the PLL described above. An on/off control is required to turn this charge pump off during the USB 
suspend. The CP_ON control is an active high signal, which will be turning the charge pump on after 
power on reset. This CP__ON will be controlled via the internal 8051 processor. It is required to keep this 
charge pump on during USB mode due to the internal circuit switching speed requirement. 
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CP_ON: Charge pump on when it is T 
Charge pump off when it is '0' 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


Internal Oscillator 


120K 


Hz 




V- Voltage 


4.2 


V 


Total current = 5mA, VCC=5.0 V 
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USB SIE 



The USB specification shall comply fully with the USB Specification Rev. 1.1. It will only be configured 
as a full-speed (12Mbps) peripheral function. 

SIE (Series Interface Engine) 

• Serial data transmit and receive 

• DPLL receiver clock recovery 

• CRC generation/checking 

• NRZI encoding/decoding 

• Bit stuff! ng/unstuffing 

• Packet Identifier decode 

• EOP detection 

• Device Reset detection 

• Suspend detection 

• Stalled detection 

• Error Checking 

• CRC error 

• Bit Stuff Errors 

• Sync Field Errors 

• EOP Errors 

• Token Errors 

• Data / Token PI D Errors 

• Data Toggle Errors 

• Hand Shake Errors 

• Byte Boundary Errors 

• Error and Transaction Logging 

• Support Isochronous mode 

• Provide at least 1 K bytes of end point FIFO memory 



Processor 



An 805 1 or compatible processor running at 4 clocks per machine cycle or faster shall be used. The scratch 
pad RAM shall be 256 bytes and the total address range shall be no less than 64K bytes. There are at least 
two UARTs and two timers incorporated, which includes the one used for baud rate generation. There shall 
be two dedicated ports (e.g. port 1 and 3) available. The CPU will be operated with a 24MHz clock. 



USB Transceiver 



The USB transceiver is the physical layer of USB. Only the full-speed mode is required in this transceiver 
design. Thus a 1 .5K resistor is connected between 3.3V supply and D+ via a switch to allow 
connect/disconnect via the control of the 805 1 processor. There are total of seven signals connected to/from 
the USB core. The DIDIF is the single ended differential output and the DIP, DIM, DOP, DOM is 
differential input and output signals from the USB SIE. The CONN signal is used to engage the pull-up 



/- 



CONN 
(from BUS interface) 



3.3V 



OE* 

(from USB core^ 



(to USB cj >re) 



(from ySB core^ 



SUSPEND 
Tfi,FN* 
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resistor whenever the USB connection is required. And the TG_EN* (active low) signal is used to turn on 
the internal Transmission Gate to allow the USB output once the USB connection is established. And the 
USB core will only establish its connection with remote host if and only if valid SETUP packet is received. 
The CONN signal is controlled through the 8051 , where as the TGEN* is generated by the digital 
hardware. U js noted that jf)e enabling of pu)l-up resistors on TRM_CLfc and TftM,PAT will 
automatically negate the TG EN* in regardless whether the USB connection is still active. The I/O truth 
table and its electrical specifications are as the following. 



SUSPEND 


CONN 
(Note 1) 


OE* 


D1DIF 


DOP 


DOM 


DIP 


DIM 


D+ 


D- 




0 


1 


1 


X 


X 


X 


0 


0 


D+,(D-)<0.3V, 
Pull-up Resistor is 
enabled 


Receive 


0 


1 


1 


0 


X 


X 


0 


1 


D->(D+)+0.2V, 
Pull-up Resistor is 
enabled 


0 




1 


1 


X 


X 


1 


0 


I»(D-)+0.2V, 
Pull-up Resistor is 
enabled 


0 




1 


X 


X 


X 


1 


1 


D-,(D+)>2.7V, 
Pull-up Resistor is 
enabled 


0 




0 


X 


0 


0 


0 


0 


0 


0 


Transmit 


0 




0 


0 


0 


1 


0 


1 


0 


1 


0 




0 


1 


1 


0 


1 


0 


1 


0 


0 




0 


X 




1 


1 


1 


1 


1 


1 




1 

(Note 2) 


1 


X 


X 


1 


0 


Pull-up Resistor is 
Enabled; D+,D- in 
Input Mode 


Suspend 


X 


0 


(Note 2) 


X 


X 


X 


X 


X 


Pull-up Resistor is 
Opened; D+,D- in 
Hi-Z mode (same 
as Input Mode) 


Transceiver 
is Disabled 



Note 1 - The CONN going low will mean the USB D+ and D- signals will not be used, such as in the non-USB I/O 
modes. The CONN signal will control when the D+ and D- drivers are turned off. Whenever the CONN signal is low, 
the D+ and D- pins will be in high impedance state and the Differential Receiver will be turned off (zero current state). 



Note 2 - In either the Suspend Mode or non-USB mode the Transceiver shall automatically be switched to the Input 
Mode. 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


Logic Input Threshold Low 


0.8 max 


V 




Logic Input Threshold High 


2.4 min 


V 




Logic Output High 


4.6 min 


V 


VCC = 5V 


Logic Output Low 


0.4 max 


V 


I = 1mA 


Transceiver Output Hi Voltage 


2.8 - 3.6 


V 


Rload = 15K 


Transceiver Output Lo Voltage 


0.3 max 


V 


Rload = 15K 


Transceiver Capacitance 


20 


PF 


Pin to GND 


Transceiver Diff. Common Mode 


0.8 - 2.5 


V 




Transceiver Diff. Input Sensitivity 


0.2 


V 




Transceiver Input Hysteresis 


200 


mV 




Transceiver Output Risetime 


4-20 


ns 


Cload = 50pf 


Transceiver Output Falltime 


4-20 


ns 


Cload = 50pf 


Risetime/Falltime Matching 


+/-10% 
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Transceiver Output Crossover 


1.3-2.0 


V 


The Pull-up resistor 


1.1 K-1 .9K 


Ohm 


Analog-switch Rds ON 


75 max 


Ohm 


Analog-switch turn-on time 


200 max 


ns 


Analog-switch turn-off time 


200 max 


ns 


Switch feed-thru capacitance 


0.5max 


PF 


Transceiver Input Voltage 


±5 


V 



Bus Interface 

The parallel bus interface is used to communicate with the embedded micro as well as with the clock output 
control. The parallel bus input/output is similar to what is illustrated in the Philips Semiconductor 
PDIUSBD 12 datasheet. 

The following specification applies to all Bus Interface logic signals, which include DO-7, WR*, RD*, 
CS*, ALE, AO, IRQ*, DMA REQ, DMAACK, CLKOUT, EOT*. 



Signal Name 


I/O type 


Description 


Polarity 


DO-7 


10 


Bi-direction data bus 




CS* 




Chip select 


Negative 


ALE 




Address Latch Enable 




WR* 




write strobe 


Negative 


RD* 




read strobe 


Negative 


AO 




Address 1 -command, 0=data 




DMA_REQ 


O 


DMA request 




DMAACK 




DMA acknowledge 




EOT* 




End Of Transfer 


Negative 


FWE 




Flash Write Enable 




IRQ* 


O 


Interrupt Request 


Negative 



The Bus Interface I/O will be either 3.3V or 5V depends on the supply voltage applied to the VCCIO and 
its electrical specification is as the following: 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


VCCIO Voltage range 


3.0-5.2 


V 




Logic input voltage 


0-5.5 


v 




Logic Input Threshold Low 


0.8 max 


V 




Logic Input Threshold High 


2.4 min, 3 max 


V 




Logic Output High 


VCCIO-0.1 min 


V ! 


I = 100uA 




VCCIO-1 min 


V 


I = 4mA 


Logic Output Low 


0.4 max 


V 


I = 4mA 


Output Short Circuit Current 


+/-25 


mA 




Output Disable leakage Current 


+/-10 


uA 


Vout = VCC or 0V 


Output Rise Time 


4-20 


ns 


Cload = 50PF 


Output Fall Time 


4-20 


ns 


Cload = 50PF 



Using the ALE signal, the Address and Data can be multiplexed through DATA[7..0] in a same bus cycle. 
The actual bus cycle with ALE is depicted as the following. 
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ALE 



E>ATA[7: ; 0j 



CS* 



Ota 



Stavll 



Htllax 



-(ADDRESS f DATA, > 







;m|xS. ;^ 


^argin- : 


comment^ 




20; 




•na^ejelay) 


widt h of ALE h igh : 


Stayll^ 


TO 




# 


address valid to ALE low 


HtHax: 




•4.0; 


: 20; 


ALE loyv-to. a^dra*ss.;tran6iti'bn 



Dtwhch 
Qtwc 



IT 



Dtrhch 
Dt'rc 



AO 



1L 



IMS! 1 



Dtrhdz 



KCfrldV 



-Dtwc- 



Dtelv/I: 



Dtwlw r 



Dtwiv^. 



rid? 



Dtclrt 



Dtrlw 



In the non-ALE bus sequence, the address and data are clocked in separate bus cycles. The read bus 
sequence is depicted below. It is noted that the AO signal is the now called CMD/DATA. 



And the timing constraints are as follows: 



• name 


mih : : 


'max. . 


margin 


comment : 


ptwfov 


3d 




-ha' (delay) 


WR*'lbw pulse width 


itclwl 


U 




na (delay) 


CS^.fow id wfe-low 


Stwsu 


10; 




50 


write data setup time 


;Dtwc 


mi" 




na' (d^fay) 


write- cycle time. 


HWh 






3& 


writedata hold time 


Dtwhch 


.> 

& 




na (delay) 


WR* high to CS* high 


fitrtw : 


30 




na (delay) 


read pulse width. 




200 




^na (delay) 


read cycle time 


ptrhch; 


5. ' 




na (delay) 


RD* high to CS* high 


DtciH 


0 




! na (delay) 


eS^fowlb.RD^low 


ptrldv: 




20- 


na (delay) 


RD* low. to data Valid 






20, 


"ha (delay) 


RQ* high to data hi-z 



The memory map is listed as the following: 



FWE=0 



FWE=1 



Address 


Register 


00H 


Mailbox 0 


01 H 


Mailbox 1 


02H 


Mailbox 2 


03H 


Mailbox 3 


04H 


Mailbox 4 


05H 


Mailbox 5 


06H 


Mailbox 6 


07H 


Mailbox 7 


08H 


Interrupt Status 


09H 


Interrupt Mask 


OAH 


Status 


OBH 


CLK_OUT 


OCH 


CLR MB INT 


ODH 


CLR RTS INT 


OEH 


Decode Pwr 
OVRIDE 


OFH 


PWR Status 


10H-FFH 


reserved 



Address 


Register 


00H-7FH 


FLASH DATA 


80H 


Flash Page 


81 H 


Flash Status 


82H 


Flash Error 


83H 


Flash Erase Mode 


84H 


Flash Erase 


85H - FFH 


reserved 



DMA controller 



The purpose of this DMA controller is to provide a high-speed data transfer channel between the USB 
FIFO and the external processor. Since DMA controllers allow the data to flow directly in or out of the 



processor RAM, it eliminates the overhead incurred by the mailbox data transfer described in the previous 
section. This is essential for those applications that require Isochronous USB mode for data transfers, such 
as video applications. Upon data transfer, the DMA controller will handshake with the external DMA 
controller via its dedicated DM A_REQ and DM A ACK signals. In order to simplify this DMA 
implementation, only the single cycle mode needs to be supported in this device. The DMA controller is 
controlled via the embedded micro only. 



The timing diagram for the DMA is as following. 



DMAREQ 


1 . 


f. . TAiRH; ?\ 

[i I \ \ 






n: t v J A 


PS*' 






\- : 


►Jwhch 


n 
\ 


•jTrhch : 
■Trt 




•\ 


J \ 


/ - \\ 1 


Mw-:,qj;. 






DAI 






-HTrhtfz; 
rlcfy . 








At s>; 




Sip— — , 


.YVRi 








— ^twc » 




Tw»w% 




^cfv 






u 








Rir_ 














EOTf 
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mm: 


max 




cdmrrreptv" 


Twh- 


•10 




36; 


write .data:hqid time 


TwHch-; 


5 




na-(delay) 


WR* high 1o ; GS^ high 


trlvy 


30 




na'(delay) 


read : pu|se.width 


Tic 


206 ; 




na^deiay) 


read 'cy cle timev 


TrtVcH; j 


5 




ha.(dfe;lay) 


Rp^highio ; C5*%^ 


tclrl 


b 




ha (delay) 




Trlcfc 




20 


ri a; (delay) 


RD* idw to "data Valid 


Trhdz 




'20 


ria (delay) 


RS^fii9h;icr#a ; KK2 


frhsh' ■ 


•ibd ; 




na^delay) 


time.Req : ;rtigh to>Strpbes;Hi^h 


TWC: 1 


200; 




naf(delay) 


write;cycle;time; 




'IP- 




ria (delay) 


tinie/rom ack low to req high 




-30 




na|(deiay) 


MRS Idwpuise. width 




20 


i 


na;(delay) 





The following registers are used to set up the DMA controller. The address register is a 4-bit register with 
number 0-15 indicating the FIFO for end point 0 to 1 5. The count registers are 1 6 bit wide. The control 
register is used to commence the DMA transfer. Please be aware that the following registers are accessible 
only via the 805 1 micro. 



DMA ADDRESS REGISTER (RAV) ADDR: 941 8H 



D7 


, m 


D5 


D4 


m 


m 


ni 


no 




D7 


D6 


D5 


D4 


D3 


D2 


Di 


DO 






DMA COUNT REGISTER MSB (R/W) 




ADDR: 9417H 


H7 




ns 


D4 


m 


D2 


Dl 


DO 




D7 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 






DMA COUNT REGISTER LSB (R/W) 




ADDR: 9416H 


D7 




DS 


D4 


m 


m 


Dl 


DO 




D7 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 





DMA COTROL REGISTER (R/W) ADDR: 9419H 



20 



1Y7 






m 


m 


n? 


m 


no 










INT 


DMA 




DMA 










EN 


DIR 




EN 



DMA EN: DMA enable 1 : Start; 0: Stop (reset) 

DMA DIR: CLK_0UT enable 1 : DMA write; 0: DMA read (out of RAM) 

INT EN: CLK_OUT enable 1 : ENABLE; 0: DISABLE (reset) 

Clock Generator 

The clock generator shall be provided so that clock frequencies of 6, 12, 24 MHz can be programmed as 
output on CLKOUT. This clock output can be used as a clock source to the external micro-controller in a 
typical decoder application. The clock frequency selection is performed via the bus interface. 

The electrical specification of CLKOUT is as follows: 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


*Duty Cycle 


49-51 


% 




Logic Input Threshold High 


2.4 min 


V 




Logic Output High 


VCCIO-0.1 min 


V 


I = 100uA 




VCCIO-1 min 


V 


I = 4mA 


Logic Output Low 


0.4 max 


V 


I = 4mA 


Output Short Circuit Current 


+/-25 


mA 




Output Disable leakage Current 


+/-10 


uA 


Vout = VCC or 0V 


Output Rise Time 


4-20 


nS 


Cload = 50PF 


Output Fall Time 


4-20 


nS 


Cload = 50PF 



Note: * this parameter is for the output rise/fall time symmetry. 

CLK_OUT REGISTER (RAV) ADDR: OxOB 



I>7 


JQfi— 




D4 


m 


m 


Dl 


no 


CLK 












Si 


so 


ENA 

















CLK ENA: CLK_OUT enable 1 : ENABLE (reset); 0: DISABLE 

SI - SO: 0: 6MHz(reset); 1: 12MHz; 2: 24MHz 

The (reset) next to the state indicates the default setting after RESET. 



21 



Mailbox I/O block 



The diagram labeled "BUS INTERFACE AND MAILBOX DIAGRAM" depicts the basic architecture of 
the mailbox I/O block. The mailbox is designed to facilitate the command and data transfer between the 
external processor and the embedded 8051 micro. Although the read and write to the mail boxes are 
sharing the same address, there are physically two separate sets of eight registers dedicated to the input and 
the output mail boxes as noted WREG(0-7) and RREG(0-7) in the following diagram. Interrupts shall be 
generated upon the writing and the reading of register 7. The writing of WREG7 will cause the interrupt to 
the 8051, where as the reading of WREG 7 via 8051 will cause interrupt being generated to the external 
processor. Both the buffer full and empty interrupt shall be made programmable via processor control as 
described later in this section. The status register shall be made available to both sides. In addition, there 
shall be a semaphore available for each side to signal its readiness. This shall be done via the standard 
interface without added extra I/O pins. They are called the MBRTS and MBCTS hereafter to avoid any 
confusion. The 805 1 processor owns the MB RTS, where as the MB CTS does the external scanner 
processor control. There are two registers set aside to clear the Mailbox interrupt and CTS interrupts. 

Since the power to the external scanner is controlled via the 8051 , the power status of this chip can be 
monitored by the external micro via the power status register. This power status register contains not only 
the power status of the scanner but also the PLL on/off status of this chip. There will be another register to 
allow the external micro to prohibit the 8051 from removing its power. The detail description of the power 
state and control registers will be in the Wake Up and Power Control section of this document. 
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OS* 



WR* 



_BD1_ 



AIF 



_AQ_ 



FWF 



INT* 



Rl 1SIMB m 



BUS 
INTERFACE 



WREGO 



WREG1 



WREG2 



WREG7 



WSTAT/CTRL 



RAM BLOCK 



3 



niN[7 03 



Status Register 



ri ism m 



3 



RREGO 



RREG1 



RREG2 



RREG7 



RSTAT/CTRL 



DW8051 Core 



. DMA RFO* 



DMA ACK* . 



For 



DMA 
CONTROLLER 




uz-ol 



BREQ 



BACK 



Arbiter 



USB CORE 



FIFO RAM BLOCK 



BUS INTERFACE AND MAILBOX BLOCK DIAGRAM 



MAILBOX INTERRUPT CONTROL (805 1) REGISTER (R/W) ADDR: 9409h 



WREG 1 


RREG 1 


CTS 






IM- 


PULSE 


INT 


FULL 


EMTY 


EVEN! 








INT 


POL 



WREG FULL: interrupt on WREG filled by ext. proc. 1 : enabled 0: disabled; 

RREG EMPTY: interrupt on RREG emptied by ext. proc. 1 : enabled 0: disabled; 

CTS EVENT: MB_CTS event interrupt 1 : enabled 0: disabled; 

PLUSE INT: PULSE interrupt or LEVEL interrupt 1 : PULSE 0: LEVEL; 

INT POL: interrupt signal polarity 1 : active high 0: active low; 



2 
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MAILBOX INTERRUPT STATUS (8051) REGISTER (R) 



ADDR: 940Ah 



r>7 


D6 


DS 


D4 


m 


m 




DO 


WREG 1 
FULL 


RREG 1 
EMTY 


CTS 
INT 













WREG FULL: flag signals the WREG full event 1 : buffer filled 0: nothing; 

RREG EMPTY: flag signals the RREG empty event 1 : buffer emptied 0: nothing; 

CTS INT: MB_CTS event interrupt 1 : Event occurred 0: nothing; 

Note: Reading this register will clear the event status (e.g. RREG full or WREG empty). 

MAILBOX INTERRUPT CONTROL (EXTERNAL) REGISTER (R/W) ADDR: 09H 



D7 


m 


m 


n4 


m 


n? 


nt 


no 


RREG 1 


WREG 1 


RTS 








PULSE 


INT 


FULL 


EMTY 


EVEN! 








INT 


POL 



RREG FULL: interrupt on RREG filled by MIA's 8051 

WREG EMPTY: interrupt on WREG emptied by MIA's 8051 

RTS EVENT: MB_RTS event interrupt 

PLUSE INT: PULSE interrupt or LEVEL interrupt 

INT POL: interrupt signal polarity 



MAILBOX INTERRUPT STATUS (EXTERNAL) REGISTER (R) 



1 : enabled 


0: 


disabled; 


1 : enabled 


0: 


disabled; 


1 : enabled 


0: 


disabled; 


1: PULSE 


0: 


LEVEL; 


1 : active high 


0: 


active low; 



177 




175 


D4 


m 


172 


171 


170 


RREG 1 


WREG 1 


RTS 












FULL 


EMTY 


INT 













ADDR: 08H 



RREG FULL: flag signals the RREG full event 
WREG EMPTY: flag signals the WREG empty event 
RTS INT: flag signals the MB_RTS event interrupt 



1: buffer filled 
1 : buffer emptied 
1 : Event occurred 



0: nothing; 
0: nothing; 
0: nothing; 



Note: Reading this register will clear the event status (e.g. RREG full or WREG empty). 

MAILBOX STATUS (EXTERNAL/INTERNAL) REGISTER (R/W) ADDR: 0AH/9408h 



177 


. D6 


173 


TM 


TO 


172 


ni 


DO 


RREG 1 


WREG 1 


RTS 2 


CTS 3 










FL/RD 


FL/RD 


FLAG 


FLAG 











RREG FL/RD : flag set to T when the RREG is filled and clear to '0' when the RREG is emptied; 
WREG FL/RD: flag set to 4 T when the WREG is filled and clear to '0' when the WREG is emptied; 
RTS FLAG: RTS flag is set or reset by the 805 1 1 : set 0: reset; 

CTS FLAG: CTS flag is set or reset by the external processor 1 : set 0: reset; 
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MAILBOX (EXTERNAL/INTERNAL) REGISTER 0-7 (W/R) ADDR: 00-08H/9400-9408h 



m 


.D6 


ras 


R4 


m 


m 


PI 


no 


Dl 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 



Note: 1 Both the FULL and EMPTY interrupts or status are modified upon the writing and reading of the 
7th register of either WREG or RREG. 

2 Only the RTS FLAG can be written by the MIA's 805 1 process with a ' 1 ' or *0\ Writing to 
other bits of this register has no effects on them. 

3 Only the CTS FLAG can be written by the external process with a 4 T or '0\ Writing to other 
bits of this register has no effects on them. 

There are two physical banks of mailbox registers, however, the reading and writing of registers are 
pertaining to the perspective incoming and outgoing mail registers. For example, the internal 8051 
processor can only write to RREGO-7 and read from WREGO-7, where as the external processor only 
writes to the WREGO-7 and reads from the RREGO-7. 

FLASH ROM/Static RAM 

The total amount of program space in the FLASH ROM shall be 32Kilo-bytes. The FLASH block shall be 
partitioned into 1 28-byte erasable sectors. The device shall provide required FLASH programming 
voltages so that In-System-Programmability is available without additional supply voltages other than the 
prime voltage (+5VDC). The FLASH shall guarantee at least ten thousand (10,000) reprogramming cycles. 

There should be 2K bytes of Static RAM embedded in this device in addition to the 256-byte scratch pad 
for the 805 1 . Both ROM and RAM shall be setup for byte-wide (8-bit) access. The read access time for 
FLASH ROM shall be no worse than 80ns and no worse than 20ns for SRAM read /write accesses . 

FLASH ROM programming 

The programming of this embedded FLASH will be designed without micro intervention, which would 
otherwise require additional RAM to facilitate the FLASH load. The underlying FLASH programming 
method reflects a generic FLASH device programming. Upon detecting the FLASH WRITE (via FWE 
signal), the device will enter its FLASH memory mode. Meanwhile, the embedded micro will relinquish 
control of all buses and hold itself in reset state. The local controller can then access the embedded 
FLASH blocks as if it is a passive memory device. In order for the local controller to communicate with 
an external host during FLASH programming, the TXD and RXD will be bypassed to the local controller. 
The full 32K of FLASH block is divided into 256 of 128 byte sectors. This arrangement is to work around 
the limitation of using the 8-bit bus. Conjoining both the PAGE register and the offset of the seven LSB 
bits from the address makes up the actual address to the FLASH memory. Once the PAGE register is set, 
subsequent access will be made to the page locations offset by the ADDRESS latch (refer to bus interface 
for ADDRESS latch). It is important to remember that the following registers are only visible while Flash 
Write Enable (FWE) is active. 



FLASH DATA REGISTER (R/W) ADDR: 0-7FH 



D7 




ns 


D4 


m 


D2 


Dl 


DO 


D7 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 
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D7-D0: the 8 bit that gets write/read from the flash. The actual FLASH address is made up of the 
page register and the address, which are fifteen bits total. 

FLASH PA GE/SECTOR REGISTER (R/W) ADDR: 80H 



TY7 


. nfi . 


m 


F)4 


m 


n? 


ni 


no 


P7 


P6 


P5 


P4 


P3 


P2 


PI 


PO 



P7-P0: the 8-bit sector number of the FLASH memory address. Each sector contains 128 bytes. 
And there are total of 256 sectors. 

FLASH STATUS REGISTER (R) ADDR: 8 1 H 



D7 






174 




m 


171 


m 


FAE 














FM 
RDY 



FAE: Flash Access Error, indicates attempting to access Flash while busing programming or 
erasing, active high. 

FMRDY: 1 : Ready 0: Busy 

FLASH ERROR REGISTER (R) ADDR: 82H 



177 






m 


D3 


m 


m 


17ft 


SFC 












UEC 


UWC 



SFC: Successful Flash Command, after complete erase or program command, active high. 

UEC: Unsuccessful Erase Command that indicates not all bits became a '0' after erase 
command, active high. 

UWC: Unsuccessful Write Command that indicates not all bits became a '0' after erase 
command, active high. 

FLASH ERASE MODE REGISTER (R/W) ADDR: 83H 



D7 






H4 


m 


n? 


ni 


nn 














Ml 


MO 



M 1 -MO. 00 - invalid erase mode 

01 - sector erase (128 bytes) 

1 0 - page erase (2K bytes) 

1 1 - block erase (32K bytes) 

The page or sector address resides in the PAGE/SECTOR register. 
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FLASH ERASE REGISTER (W) ADDR: 84H 



D7 


D6 


D 4 ) 




m 


TO 


D1 


DO 


1 


0 


1 


0 


I 


0 


1 


0 



This register is used to generate an erase strobe to the FLASH memory. The erase mode is determined by 
the content of the ERASE MODE register. In order to prevent inadvertent erasures, the data content has to 
be 55H. Data value of other than 55H shall be writing to the same register after the Erase is finished. 

UART 

The UART shall support at the minimum the following baud rates: 1 10, 300, 600, 1200, 2400, 4800, 9600, 
19200, 38400, 57600, 1 15200, 187500 (only for RS-485) BPS. For the 8051 processor, Timer 2 shall be 
provided as baud rate generator. With a 24MHz CPU clock, timer 2 will use the 12MHz clock (805 1 CPU 
clock divided by 2) and use it to generate the required 16x-baud rate clock for the UART. The timer 2 shall 
also be able to use the external (T2 input) clock input so that 1 15.2K and 38. 4K baud can be generated 
using the external 1 .8461MHz clock. The UART shall have parity generation functionality for both 
transmission and receiving as an instrument for error detection. It shall also detect parity and overrun 
errors. 

OCIA 

The OCIA is a full duplex synchronous serial interface with dedicated clock and data for each data 
direction. Its clock rate is typical 300Kilo Hertz. With its full duplex implementation, the OCIA consists of 
three input signals and one output signal. The CLKOUT and SDATA pair is used to transmit data from the 
host into the ASIC, where as the CLKIN and SDATA pair is to output data to the host. Both the input and 
output data shall support the 8bit (S-format) as well as the 9bit (F-format) OCIA data formats. Registers 
such as control, status and data shall be implemented for this interface. Within the control register, 
programmability such as 8/9 bits data, polarity selection on both in and out clocks shall be provided. Since 
the transmit data stream (RDATA) will start with a ready bit first, this would extend an 8/9 bit data to 9/10 
bits. The following block diagram illustrates its overall configuration. Digital filtering technique shall be 
implemented to eliminate noise on both the CLKI and CLKO signal lines. During it application, the 
OCIA_RDATA signal is normally connected to an open drain transistor, whereas the rest of the signals are 
outputs from CMOS receivers. Therefore, signal inversion is not required designing with this ASIC. The 
waveform diagram in the following pages illustrates the signal timing requirements. It should be noted that 
the required optical couplers are not enclosed in this ASIC. External optical couplers have to be used to 
complete the OCIA interface design. The RDATA output consists of an open drain transistor that can sink 
up to 5mA and can possibly drive an optical coupler directly. Otherwise, an external drive device, such as 
transistor, must be used. 
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The following si gnal waveform and timing are for both SDATA and RDATA. 



SDATA 



CLKO 



Tsu 



Tch 



Tcl 
Tch 
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Tchr-^ 
+Tcl 



TchH* 
tcl 



Tch 



Tch 



Tcl 



Tch 



Tel 



Tcl 



Tch 



name 


mini? ! : 






comment; 


Tch 


1500: 




n^|dd]ay) 


time;clock high 


Tpl; 


1500, 






time^clqej^ldyir 


TCpW:. 


3doa 




na '(delay) 


clock pulse width 


t«su 


1000 


j 


na;(delay) 


data setgp time- 





:RDAtA 



mm. 



Stsu' 



;glki 



Dti 
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0th 



Ejtl- 



Dth 




Dth 
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Dth" 




Dth : 
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Dti 




Dti 




it 




Dti 




Dti 
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min:-.::;,^: 




•margim';' : :' : - 




Dth 
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jna^deTay) 




Dti 


15G0 v , 




! ria^(delay) 


pulse Width clock low 


Sipw.: 


3000 




na. (delay) 


:cfec^pulse;witfth' . 


Sfsu 


1000- 

■**s-.v;,tf 

•: J 









The simplified control and clock out control registers are defined as the following: 

OC1A CONTROL REGISTER (R/W) ADDR: 9410h 



r>7 


D6 


—U5— 


I>4 


m 


m 


Dl 


17ft 


CLKJ 


CLKC 


RX 


TX 




SHORl 


RX 


TX 


POL 


POL 


rNT 


INT 




/EXT 


ENA 


ENA 
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CLKI POL: 


1 


- clock on rising-edge 


0- 


clock on falling-edge (reset) 


CLKO POL: 


1 


- clock on rising-edge 


0 - 


clock on falling-edge (reset) 


SHORT/EXT: 


1 


- 8 bit (reset) 


0- 


9 bit extended mode 


RX ENA: 


1 


-receive enabled 


0- 


receive disabled (reset) 


TX ENA: 


1 


-transmit enabled 


0- 


transmit disabled (reset) 


RX INT : 


1 


- RX interrupt enabled 


0- 


RX interrupt disabled (reset) 


TX INT: 


1 


- TX interrupt enabled 


0- 


TX interrupt disabled (reset) 



Both the RX and TX interrupt will be generated as edge sensitive interrupts. In other word, the DR 
interrupt will only be generated upon the data received. The Transmit Buffer Empty interrupt will 
consequently be generated on the instance when the buffer becomes empty. 



OCIA STATUS REGISTER (R) 



ADDR: 941 Ih 





_D6_ 




04 


m 




m 


no 


INT 












DR 


TB 


FLAG 














EMPT 



INT FLAG: 1 - interrupt generated 0 - no interrupt 

DR: 1 - Data received 0 - no data (reset) 

TB EMPT: 1 - transmit buffer empty (reset) 0 - transmit buffer not empty 

Reading this register will clear the INT FLAG bit, where as reading data receive register will clear the DR 
flag. 

OCIA TRANSMIT DATA REGISTER LSB (R/W) ADDR: 9412h 



r>7 

! D7 


D6 


m 

D5 


D4 

D4 


m 

D3 


n? 

D2 


ni 

Dl 


no 
DO 




D7 


OCIA TRANSMIT DATA REGISTER MSB (R/W) ADDR: 941 3h 
D6 D4 m D7 Dl DO 
















D8 




The OCIA TDR MSB is only valid on 9 bit transmission. 

OCIA RECEIVE DATA REGISTER LSB (R/W) ADDR: 9414h 
D7 D6 DS D4 D3 D7 HI DO 


D7 


D6 


D5 


D4 


D3 


D2 


Dl 


DO 
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OCIA RECEIVE DATA REGISTER MSB (R/W) ADDR: 9415h 



D7 


r>6 


ns 


H4 


m 




ni 


no 
















D8 



The OCIA RDR MSB is only valid on 9 bit transmission. 
Programmable Interval Timer 

The timerO-2 should be made available as a standard 805 1 processor. 
Watch Dog Timer 

The watch dog timer can be used to generate either an interval interrupt or to reset the micro in the case that 
the micro failed to refresh the watch dog timer. Both the interrupt and CPU reset are generated upon 
counter overflow. The WDT is an up count only counter and it will generate interrupt or reset when the 
counts overflow (from FFH to 00H) occurs. There are two registers associated with this WDT, the WDT 
control/status register and write-only WDT register. 

WDT CONTROL/STATUS REGISTER (R/W) ADDR: 940Ch 





D6 


ns 


D4 


m 


TO 


Dl 


no 


WDT 


OVR 


INT 




RUN 


S2 


SI 


so 










/STOP 









WDT: 1 - watch-dog timer mode 0 - internal timer mode (reset) 

OVR: read only - overflow indicator, reset after read 

INT: 1 - interrupt enable 

RUN/STOP: 1 - Run 0 - Stop (reset) 

S2-S0: clock selection 



000 
00 1 

0 1 0 

01 1 
1 00 
1 0 1 
1 1 0 

1 1 1 



WDT REGISTER (W) 



3.3 us (reset) 
13.2 us 
52.8 fxs 
211.2 us 
1.69 ms 
13.5 ms 
54.1 ms 
216.2 ms 



300khz 

300k/4 

300k/ 16 

300k/64 

300k/512 

300k/4096 

300k/16384 

300k/65536 



ADDR: 940Dh 



w 


■ nfi | 




na 


m 


n? 


m 


DO 


CI 


C6 


C5 


C4 


C3 


C2 


Cl 


CO 
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USB Control and Configuration 



This section defines the USB SIE to micro interface. There are numerous control and status registers that 
are dedicated to the USB function. Control registers shall include general control, endpoint control, 
address register, interrupt control and error (stall) generation. Status registers shall contain general status, 
error status, interrupt status and frame number register. 

The definitions of the above registers are outlined in the Inventra MUSBFSFC production specification and 
user's guide. The base address of the USB block is at 8800h. 

I/O Control Logic Block 

The I/O Control Logic and its related signal flow are depicted in the next diagram. 
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Interface Control 



The interface selection, LED on/off, USBCONN, RES_IN and charge pump enable are controlled through this functional block. The 
interface control register is detailed in the following. 



INTERFACE CONTROL REGISTER (R/W) 



ADDR: 940Bh 



CP_ 


USB_ 


LED_ 


RES_ 




SE3 


SE2 


SE1 


ON 


Conn 


ON 


IN 











CP_ON: 

USB_Conn: 

LEDON: 

RESJN: 

SE3-SE1: 



-5 V charge pump ON 1 : ON 
Control the 1.5KPU RES. 1: IN 
debug LED on/off Ctrl 1: ON 
pull-up resistors 1 : IN 



0:OFF reset: ON 

0:OUT reset: OUT 

0: OFF reset: OFF 

0:OUT reset: OUT 



000 
00 1 

0 1 0 

01 1 
1 00 
1 0 1 
1 1 0 

1 1 1 



OCIA 
RS-232 

Keyboard Wedge - Open 

Keyboard Wedge - Close 

Synapse 

IBM Send 

IBM Receive 

WAND Emulation 



Interface decode logic 



This interface decode logic is used to multiplex 8051 port pins to the appropriate I/O control signals in the analog I/O block. This 
block is also responsible for turning on or off appropriate analog switches upon I/O interface selection. Besides these interface 
selection input signals, SELx, Flash Write Enable and the download flag are all govern the outputs from this block. For example, the 
download enable will force the TXD and RXD of RS232 to bypass the internal processor. The overall decode truth table is listed in 
the previous page. 
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1/0 Mux-Analog PHY 



The I/O Mux-Analog block is illustrated on the next page. This analog section includes various physical I/O circuits. There will be 
only one I/O interface enabled at a time. The switches were designed in to permit multiplexing of all the different interface signals. 
The USB D+ and D- and TRM_CLK and TRMDAT have their dedicated I/O pads in the chip. Ultimately, these signals may be 
sharing I/O connections with other I/O signals, such as RXD and CTS, due to the limited I/O pins available on a standard connector 
used by Symbol. Therefore, the following signals have to be made ±5V tolerant. 

1. RXD 

2. CTS /OCIA_SDATA 

3. D+ 

4. D- 

5. TRMCLK 

6. TRMJ)AT/WAND_CTS/OCIA_RDATA 
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RESJN 



B4^ 



-5V 



R232.0UT1 



differential 
* . drivbr ; - 
RS^485 



RS-232 



R232_OUT2 

nreaBraSr'rTT! 



R232JN1 



R232 IN2 



OCIA.EN 




E 




□ 



3 



3 



FI25V1 



OCIA.OXJN <£m* 

Q5_0UT 
G4_0UT < fr 



differential 52. 



.receiver 



8 JJ 



Q4 



4,* 

^ 



4.7K 



CI 



5K | jl 



Q1_0UT 
OOAJOJN 

Q2.0JT 



♦- 



differentia W-tJ 
r received ^^IvL 



01 



02 



<7 



Q3_0UT 



03 | 



B1JN 



3" 



B3JN 



OCWOKOUT 



bT 



so 



cJiffereriti£ 



/'receiver^ 



I/O 



p2 Tl3 



4.7K 



4.7K 



200K > 2.5V 



STATUS.LED 



LEDON 




I/O Mux-AnalogPHY 



TXD/ 
IBM*/ 
KBDCLW 
WANDDBW 
OCWCLKJ 

RTS/IBM-/ 
KBD DAT/ 
SYN DAT/ 
WAND RTS 
0CiA_OK_0 



+ CTS/ 
OCWSDATA 



TRMCLK 



TRM.DAT/ 
VAND CTS/ 
OCIA RDATA 



WANDCTS/ 



SYN_CIX 



The enable control signal to each of the above I/O switches are as following: 



RS 485 OE: 



RS 232 RXEN*: 



RS 232 TXEN*: 



OCIA EN: 



KBD WAND EN: 



SYN EN: 



KBD CLOSE: 



RES IN: 



or logic high shall close S 1 0 and S 1 1 . 

or logic low shall open make SI 0 and SI 1 open. 

or logic low shall open SI and S2. 
or logic high shall close SI and S2. 

or logic low shall open S8 and S9. 
or logic high shall close S8 and S9. 

or logic high shall switch S3 to its upper position, 
or logic low shall switch S3 to its lower position. 

or logic low shall close S7. 
or logic high shall open S7. 

or logic low shall close S6. 
or logic high shall open S6. 

or logic low shall close S4, S5. 
or logic high shall open S4, S5. 

or logic low shall close SI 2. 
or logic high shall open SI 2. 



The required I/O signals for each interface is: 
OCIA: 

OCIA_CLKJN, OCIA_RD_IN, OCIA_CLK_OUT 

RS-232: 

RS232_OUTI, RS232_OUT2, RS232JN1, RS232JN2 
KEYBOARD WEDGE: 

Bl JN, B2JN, Ql_OUT, Q2_OUT, Q5_OUT 
SYNAPSE: 

OClA_CLK_OUT, B3JN, Q3JDUT, Q4_OUT 
IBM 468x: 

RS232_0UT1 , 0CIA_CLK_1N 
WAND EMULATION: 

B1_IN, Q4_OUT, Q5J3UT 



RS-232 I/O specification 

This specification applies whenever the I/O signals are configured to be in RS-232 mode. Any detail not specified herein shall be 
defaulted to El A/TI A-232E specification. The speed of serial transmission shall be no less than 1 20kilo-Bits-Per-Second. There are 
two transmit signals, TXD and RTS, and two receive signals, RXD and CTS. The output disable shall be provided so that these output 
pins can be shared among other functions. 



In 



X2 



-o 



RS-232 Out 



TTL Out 



X2 



RS-232 In 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


RS-232 output voltage swing 


+/-4.2 


V 


Vcc = 5V, Rload = 3K Ohm 


RS-232 output resistance 


300 min 


Ohm 


Vcc = 0V, Vout = +/-2V 


Slew Rate 


4-30 


V/us 


Rload = 3K Cload = 1000PF, +3V to -3V 


<note 1) lnput Logic Threshold Low 


0.8 max 


V 




(note 1) lnput Logic Threshold High 


2.4 min 


V 




(note D Logjc 0utput Hjgh 


3.7 min 


V 


VCC = 5V 


<note 1) Logjc 0utput Low 


0.1 max 


V 


I = 10uA 


RS-232 Input voltage range 


+/-5 


V 




RS-232 Input Threshold high 


2.6 max 


V 




RS-232 Input Threshold low 


0.8 min 


V 




RS-232 Input Hysteresis 


0.2 


V 




RS-232 Input Resistance 


3K-7K 


Ohm 




Baud Rate 


120K 


BPS 


Rload = 3K Cload = 1000PF 


Output Short Circuit Current 


+/-25 


mA 




Output Disable leakage Current 


+/-10 


uA 


Rload = 54 Ohm, VCC=5.0V 



Note: I. Specifications are for simulation only. 



39 



RS-485 I/O specification 



This specification applies whenever the I/O is configured to be in RS-485 mode. Any detail not specified herein shall be defaulted to 
the El A/T1A-485E specification. This function shall provide a pair of differential signals for both transmitter and receiver as depicted 
in the next diagram. The output-enable control signal, DE, is an internally derived interface control function. 



Pin Name Definitions 
Logic In/Out 



TXD(pin) 



C)E(internal) 
RXD(to S7) 



Differential In/Out 
IBM- y 



IBM+ 



RXD: Receiver Output 

DE: Data Drive Enable from logic decoder 

TXD: Data In 

IBM+A: Differential Input/Output, which are denoted as A and B in the next two tables 



Truth Table (Output) 



TXD 


DE 


A 


B 


X 


0 


Hi-Z 


Hi-Z 


0 


1 


0 


1 


1 


1 


1 


0 



X: don't care Hi-Z : high-impedance 
Truth Table (Input) 



A3 


RXD 


A>B+0.2 
B>A+0.2 
input open 


1 

0 i 
1 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


Differential Drive Output 


2 min 


V 


Rload = 100 Ohm, VCC=5.0V 




1.5 min 


V 


Rload = 54 Ohm, VCC=5.0V 


Output Common-Mode Voltage 


3 max 


V 


Rload = 54 Ohm, VCC=5.0V 


Output Disable leakage Current 


+/-10 


uA 


Rload = 54 Ohm, VCC=5.0V 


Receiver Input Threshold 


+/-0.2 


V 




Recv Input Threshold Hysteresis 


50 


mV 




(note D Log[c |nput ThreshoId Low 


0.8 max 


V 




(note 1) Logjc |nput ThreshoJd H ; gn 


2.4 min 


V 




Receiver Logic Output High 


3.7 min 


V 


VCC = 5V 


Receiver Logic Output Low 


0.1 max 


V 


I = 10uA 


Receiver Input Resistance 


500 min 


Ohm 




Receiver Input CM Voltage 


0-3 


V 




Single ended output rise/fall time 


15 


ns 


Rload = 54 Ohm, VCC=5.0V, Cload=100PF 


Data Rate 


200K 


BPS 


Rload = 500 Ohm, Cload = 500 PF to 
Ground on both outputs, VCC=5.0V 
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The Differential Receivers 



The receivers for OCI A input signals are using either the voltage comparators or input buffers that thresholds at 2.5V with adequate 
hysteresis. The RS-485 receiver is shared among the RS-485 and the OCIA signals. 

Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


OCIA input voltage 


0-5 


V 




OCIA output low 


0.6max 


V 


I = 5mA 


OCIA output high 


4.5-5.2 


V 


VCC = 5V 


OCIA data rate 


300Kmax 


Hz 




Common mode voltage of receiver 


3.5 max 


V 




Receiver input Hysteresis 


0.2 


V 




(note 1 )p ropa g ation de | ay for both 


300max 


ns 


Input differential > 100mV 


high-to-low and low-to-high 









Note 1 : parameters are specified for design simulation only. These parameters are not testable. 
The Discrete Drivers and Receivers 

The discrete drivers and receivers are provided for implementation of Synapse, Wand Emulation, Keyboard Wedges and OCIA 
interfaces. The circuit uses open-drain FETs to drive data in either direction. A current limiting arrangement should be provided if 
the enclosed driver cannot tolerate a direct short to 5V DC. 



B1 



-A/W 

50 



4.7K 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


I/O PAD Voltage Range 


+/-5V 


V 


Only for Q1 and Q2 and B1 and B2 


B1 Logic Input Threshold Low 


0.8 max 


V 




B1 Logic Input Threshold High 


2.4 min 


V 




(note \ogic Output High 


3.7 min 


V 


VCC = 5V 


(note 1) Log . c Gutput Lqw 


0.1 max 


V 


I = 10uA 


Driver Sink Current 


5 min 


mA 


Vout = 0.6V 


Driver Leakage Current 


10 max 


uA 


Vout = 7V 


Output short circuit current 


220 | 


mA 


Vout = 7V 


(note 1 >p r0 p agation de | ay on B1 


40 


ns 


Cload = 50pF 


(note 1> Turn-on Time of Q2 


40 


ns 




(note1) Tum-offTime of Q2 


40 


ns 





Note 1 : parameters are specified for design simulation only. These parameters are not testable. 
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The Analog Switches 



The purpose of analog switches is to multiplex different interface signals in order to share the limited number of I/O pins. The 
implementation of any of the switches may not degrade or distort their associated signals (e.g. S6 or S 14 may not clamp its signal to 
GND since the excursion of the signal is ±5V). 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


Logic Input Threshold Low 


0.8 max 


V 




Logic Input Threshold High 


2.4 min 


V 




Logic Output High 


3.7 min 


V 


VCC = 5V 


Logic Output Low 


0.1 max 


V 


I = 10uA 


Ron 


35-160 


Ohm 


Vout = +5V or-5V 


(note i)p eed through Capacitance 


0.5max 


PF 




Switch Turn-on Time 


30-200 


ns 


Rload= 1K, C!oad = 50pF 


Switch Turn-off Time 


30-200 


ns 


Rload = 1K, Cload = 50pF 



Note 1 : parameters are specified for design simulation only. These parameters are not testable. 

The switches SI0-S13 are to demonstrate the output disconnection abilities of both RS-232 and RS-485 output. It does not dictate 
what the actual implementation will be. The actual design can probably be done with an output disable feature in the output drivers. 
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Status indicator LED driver 



The micro controlled status indicator LED driver shall be able to sink at least 1 OmA of current to the GND reference continuously. 



Power down and Wakeup Detector 



There are three power-down controls governed by the 8051 process. They are the on/of f controls of the PLL oscillator, the-5V 
charge pump and the scanner power enable control. According to the USB 1.1 specification, a USB function allows a function device 
to draw less than 500uA of supply current during USB suspend, where as in the reset of interface modes, supply current of less than 
1mA is generally desired. Therefore, in USB mode, the 8051 have to turn off both the PLL oscillator and the charge pump upon USB 
host suspension. Contrary, the charge pump will required to be on during RS-232 I/O mode. In order to meet this JmA power 
requirement, both RS-232 output drivers need to be disabled during power down mode. That is done by the interface control decode 
to activate the RS_232_TXEN* signal to disable the RS-232 transmitters while the PLL is turned off. A power control override is 
provided to the external micro to disable the 8051 from controlling its power state. 



The following on/off controls shall be provided for the power saving purposes: 

■ The — 5V charge pump control (please refer to the interface control section for detail). 

■ The 1 .846 1 5MHz clock to the UART 
The 24MHz clock to the Micro 

The 48MHz clock to the USB SIE 

■ The power to the external (scanner) circuitry. 

In order for the 805 1 to control the power to the external micro and its own clock, two register each for both 805 1 and external micro 
shall be provided. As is indicated, the 8051 can only read from the override register and the external micro can only read from the 
power state registers. 



POWER CONTROL REGISTER (R/W) 



8051 ADDR: 9420h 



m 


_D6_ 




04 


m 


r>9 


HI 


nn 


SCN'R 


MIA 














PWR 


PLL 














l:ON 




0: OFF 





Reset Default State is SCANNER PWR OFF and MIA PLL ON. 
POWER OVERRIDE REGISTER (R) 
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POWER STATE REGISTER (R) 
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Reset Default State is SCANNER PWR OFF and MIA PLL ON. 
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POWER OVERRIDE REGISTER (R/W) MIA ADDR: OEH 
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1 : ON: override the power control 

0: OFF: leave the power control via the 805 1 , which is the Reset default state 



The detection of wakeup event will re-start the PLL oscillator from its off state and subsequently resume the 8051 processor. Events 
that can be used to generate the wakeup signal are the following: 

• USB resume signal detected from sensing the falling edge on DIP input out of the transceiver. 

• RS-232/485 Start bit detected (high to low transition out of the RS-232 transceiver) 

• RS-232 handshake signal (CTS) switching from high to low out of the transceiver. 

• Synapse Remote request (host pull the SYNCLK signal) 

• The external wakeup events, such as scan stand switch or trigger switch etc. 

• OCIA Data detected from sensing the low to high transition on the OCIACLKOUT signal. 

Provision shall be made to allow or disallow individual event from generating a wake up signal. Once the appropriate wakeup signal 
is detected, it will subsequently generate a wakeup output to be used bv the external circuit such as the scanner micro. 

WAKEUP MASK CONTROL REGISTER (R/W) ADDR: 940Eh 
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WAKEUP STATUS REGISTER (R) ADDR: 940Fh 
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Download Detector 

The download detector is an invert buffer that flows directly out to the external processor. Once the download enable is detected, the 
chip will retain the following states: 

■ 805 1 will be put in its reset state. 

■ Interface selection will be overrides to RS-232. 

■ The Charge Pump will remain on regardless. 

■ The Scanner power control will be enabled at all time. 

■ The RS-232 TXD and RXD signals are by-passed to the external processor. 



3 3V Regulator 

The 3.3V Regulator output is used to power the USB core and USB transceiver. A 4.7uF low-ESR tantalum capacitor shall be used to 
stabilize the voltage regulator. 



44 



Development Tools 



At least the following development tools shall be made available prior to the beginning of the ASIC development. Development 
board (evaluation prototype) can be a plus to shorten the development time but it is not mandated. 

■ The development suite (C compiler, Assembler, Linker are musts, but the simulator is optional) 

■ The In-Circuit Emulator for the micro. A special bond-out chip with additional I/O pins for ICE is a must for software 
development. 



A typical application of this ASIC is illustrated in the following diagram. 
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Package 



The standard chip should be packaged in the smallest package possible, considering both thermal dissipation and cost impact. The 
preferred packages are TQFP52. 
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As for the special bound-out chip, a 120-pin PGA ceramic package will be used. 

Marking 

TBD 



Temperature Range 

Operating: -40 to 85°C 
Storage: -65 to 120°C 

Compliance 

Considering the regulatory requirements for those applications that this device will be integrate in, the device will be subjected to the 
following tests. Hence, the design of this device shall pass these test requirements. 

ESD 

±8KV on the following dedicated I/O signals. 

1 . TXD/IBM+/KBD_CLK/WAND_DBP/OCIA_CLK_I 

2. RTS/1BM-/KBD_DAT/SYN_DATAVAND_RTS/0CIA_CLK_0 

3. RXD 

4. CTS/OCIA SDATA 



Measure the radiated field from the unit over the frequency range 30MHz to 1 GHz, as per C.I.S.P.R. Class B test conditions. 
Radiated and Conducted EMI Susceptibility: Expose the unit to 10 V/m over the frequency ranges 10kHz to 1GHz. 
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Electro-Fast Transients (EFT Burst): Subject cable to±lkV amplitude and 5kHz high current interference. 
Transient Susceptibility: Inject 150ns and 50us transient on the DC lines. 



EXHIBIT F 

Aeroflex UTMC Proprietary 




Subject: Symbol MIASIC IDR Minutes and Actions 
Date: April 12, 2001 

Agenda: 

• Introductions 

• Schedule Milestones 

• Specification Issues and Questions 

• Analog VO Simulation Review. 

• Oscillator and PLL data Review. 

• Questions and Action Items 

• Wrap-up 

1. Introductions; general comments. 

Attendees: Symbol: Peter Musteric and Tony Chang. UTMC: Tom Richardson, Ben Valdez, David Kerwin 
(by teleconference). For specific topics: Tom Sutton, Nevenka Cuk, Quyen Ton. 

Hyundai has spun off Hyundai Electronics America (as of 4/9/01) as Hynix Semiconductor. 

David believes that distancing Hynix Semiconductor from rest of Hyundai should have a positive effect, 
since other parts of Hyundai are currently losing money and Hynix Semiconductor is financially healthy. 

2. Schedule Milestones. 

Symbol expressed time-to-market concerns. Would like to see schedule pulled in at least 3 weeks. Two 
weeks of fab expedite may be possible by paying a $15K expedite fee (refundable if they Hynix doesn't 
meet the expedite). Some expedite (2-3 days) will be possible from ASAT (packaging). 

If there are no more specification changes, delays from digital design, or unforeseen technical problems, 
UTMC will make every attempt to pull in the design schedule by at least a few days. 

❖ Action: Symbol (Peter) to add line item to Purchase Order to expedite fab. 

Discussion about number of packaged prototypes are needed in the initial build. UTMC preference is 2500. 
(If more prototypes are required, 5K could be packaged initially.) Second delivery could be 15.5K in about 
3 weeks time. 

❖ Action: Symbol (Peter) will verify if 2500 packages prototypes will be adequate for their needs. 

3. Specification discussion. 

- I/O name changes: 

SCANSTAND changed to SCAN_PWR_EN (? Check this on spec) 
SCANSTAND WAKEUP JN 
WAKEUP -> WAKEUP_OUT 
AO -> CMD/DATA 
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- Reviewed preliminary floorplan & pad locations (product and ICE versions). 

- Power budget. Power estimate has changed due to change in size of pumper capacitor from 0. 1 uF to 
0.2 uF. (Reason: RS232 Driver Test xx ) Current estimate of pumper current is 1 .3 mA. 

Actions: Symbol (Tony) will decide whether to increase the 1 mA Power Down specification. UTMC 
will run additional simulations if Symbol can not accomodate this. 

- Page 16 of spec. Need to add Pull-up and Pull-down currents to Digital I/O specification. 

- Page 39 of spec. Change "No more than 120 KBPS" to "Maximum of 120 KBPS" 

- Page 41 of spec. Discrete Driver Section: Change Vout to 5 V. 

- Need to add fault coverage to spec. 

- Page 16 of spec. 3 V digital I/O. Need to specify Bidirectional I/O rise/fall time. Is 4-20 nS a final 
goal, or can it be faster? Tony said that the 3V Bidir should meet the current specs listed for the digital 
IO. Simulations were run and show that R/F fall between these bounds at 3 V, but not at 5V (fast 
process, 

Actions: Symbol (Tony) will address these (5) specification issues. 
4. Analog I/O Simulation Review. 

Schematic and simulation results reviewed for: 

- RS232 Receiver. Hysteresis is 200 mv in Spec. Simulations are showing 200 mV worst case. Symbol 
says this should be interpreted as typical. 

Actions: UTMC (Tom R.) will modify design to give 200 mV typical . 

- RS232 Driver. No issues. 

- RS232 Driver Test. No issues. 

Note : Tom R. suggests that Symbol might wish to review preferred value of pumper capacitor (0. 1 uF, 
0.2 uF). Trade-off between maximum power-down current vs. max value of-5V (i.e., min absolute 
value). 

Actions: Tom R. will simulate power with 0.1 uF. 

- Negative Pumper. No issues. 

- RC Oscillator. No issues. 

- Discrete Output. No issues. 

- Discrete Bidirectional. No issues. 

- -5V Discrete Bidirectional. No issues. 

- USB Transceiver. 

Note: TR/TF matching simulations slightly out of spec (-1 1.5% vs. - 10% spec) under the condition: 
(T <-30° C, slow process, low 3.3V supply & large feedback capacitor.) 

Action: Symbol to decide whether to sign-off on this spec item. 

Note: USB recommends but does not specify differential hysteresis. UTMC USB transceiver has 150 ± 
50 mV hysteresis. Symbol will research typical hysteresis values of USB products. 

Action: UTMC (Tom S.) to add pull-up to USB D+ and pull-down to USB D-. 
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- RS485 Driver. 

Note: Rise time simulation slightly out of spec at -40° C. 
Action: Symbol to decide whether to sign-off on this spec item. 

- RS485 Receiver. 

Action: UTMC (Tom R.) to change the OCIA inputs to add pull-up & pull-down. 

5. Oscillator and PLL data Review. 

Note: The effort to characterize Symbol's candidate crystals and resonators is in progress. 

Test results to date: The ceramic resonators we have been testing do not always start oscillations reliably; 
the crystals do start reliably. Resonator startup times are faster (few uS vs. few mS) and resonator draws 
twice the current. 

Plan: UTMC will retain the existing oscillator circuit and will test the circuit with different resonators 
(supplied by Symbol) if Symbol wishes. 

Action: UTMC will investigate whether some packaged YX01 5 s can be provided to Symbol for 
crystal & resonator experiments. 

6. Digital Netlist 

Tony and Quyen ran (pre-route) timing simulations with Symbol's testbench and digital netlist. Seeing 
same errors as before. Quyen has sent copy of error messages to John. 

Note: Quyen will continue simulating the netlist with remaining testbenches and review results with 
Symbol and UTMC design team. 

7. Questions and Action Items 

8. Wrap-up 
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Scanner Program Summary, 

Report Date: 3/15/01 



EXHIBIT H 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Rob Lieb, Brad Morris 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A - 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 











List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 




(S/W Dates are preliminary) 


S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


Late April 




ASIC Proto Fab (start) 


4/13 




Will need to order qty to cover Alpha/pilot builds 


Protos Received 


6/22 




Date may slip to mid-July 


H/W S/W Integration & 


8/2 




(S/W Dates are preliminary) 



Symbol Confidential 



Page 1 of 3 



Testing 






„ 


S/W Validation 


8/30 




(S/W Dates are preliminary) 


Proto Acceptance 


7/20 






Major Mfg. Milestones 








Risk Production availably 


7/15 






Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 




Component Level & S/W 


Initial production Start 


7/20 




Eight week lead time for production parts 



Critical Programmatic Issues: 

• 5 Volt tolerant USB driver proving to be a challenge - may impact schedule additional week 

• Senior Designer at UTMC had death in family - UTMC has indicated that schedule will take 
a two to three week delay and will not be ready for final net list until 3/9 - currently working 
to minimize overall impact with UTMC 

• Will need to provide PSC development platform and supporting documentation including 
H/W spec, System Design Spec (in development). Working with Paul Waxelbaum to 
coordinate and schedule activities 

• Reviewing interface pin-outs for potential damage in incorrect host/ incorrect cable 
combination is used. 

• Schedule is based on one turn of ASIC 

Design Update: 

• Preliminary netlist delivered to UTMC on 3/9/01 

• Completed review of pin-outs - will have to add diode to Keyboard wedge cable to maintain 
Universal cable pin out 

• BOM status in SAP : N/A 
Material Status: 

• Risk production will have to be ordered at prototype time tb support other program pilot 
builds. 

PCB Process: " 

• Standard surface mount technology (PQFP package) 

PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 
Final Assembly Process: 

• N/A ~ 

Final Assembly Test: 

• Fixture requests submitted? 

• Fixture definition update 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues 
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NPDC PCB Plan Dates: 



• N/A - handled at product level 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 



Oual: 

• N/A - Handled at product level 



Business Data: 



Plan\Month 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 7/3/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A | 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 











List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30-5/2S 


Design will be expedited through Hynex 


Protos Received 


6/22 


8/3-7/29 


Late July date includes 2 week expedite fee of $15K (BGA 
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ICE parts) 


H/W S/W Integration & 
Testing 


8/2 


8/6 




S/W Validation 


8/30 


8/31 




Proto Acceptance 


7/20 






Major Mfg. Milestones 








Risk Production availability 


8/5 


8/10 


Protos packaged in final package (52 pin PTQFP) 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 




Component Level & S/W 


Initial production Start 


7/20 




Eight week lead time for production parts 



Critical Programmatic Issues: 

• 2K plastic parts available in August - Additional 1 5K parts can be packaged w/ 3 week turn- 
around 

• Schedule is based on one turn of ASIC 
Design Update: 

• Device is now in fabrication at Hynex - wafers due out 7/27. 

• Metal change required due to logic sense of USB Suspend signal inverted. Discovered in 
FPGA proto hours before full reticule set was created. Schedule impact - 3 days 

• Design Database (netlist) transferred to Hynex on 5/29 for fabrication of protos. 

• Ran into Scan Test Chain timing issue. Will be addressed in future spin if necessary (on 
UTMC's nickel) - does not, I repeat, not impact functional performance. 

• CDR completed on 5/1 7 at Aeroflex/UTMC's West Coast Design Center 

• FPGA prototypes functional and being used for code development; Synapse, IBM, RS-232 
are well along. H/W verified for Wand and Keyboard wedge, still testing/developing USB. 

• Part numbers assigned: 50-13130-057 (Production part), 50-13130-058 (I.C.E. part) 

• BOM status in SAP: N/A 

Material Status: 

• Placed $10K Engineering fee for metal mask changes due to USB Suspend signal inversion. 

• Placed $ 1 5K expedite fee PO 

• Risk production will have to be ordered at prototype time to support other program pilot 
builds. 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year ( 1M pieces, 2 year order) 
PCB Process: 

• Standard surface mount technology (PQFP package) 

PCB Test: * 
1 • Test Engineering provided preliminary information 

Final Assembly Process: 

• N/A 

Final Assembly Test: 

• Working with S/W Services & Fixture Design on method for controlling and downloading 
interface S/W. 



■ V 

- will be developed at product level 
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• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

• Fixture definition update 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• PCBs should be available to run in early August for all PSC related products - designs are in 
process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
• 

Qual: 

• N/A - Handled at product level 



Business Data: 



Plan\Month 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 7/18/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 





|yp!ggina|| 






List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30-5/28 


Design will be expedited through Hynex 


Protos Received 


6/22 


8/3-7/29 


Late July date includes 2 week expedite fee of $15K (BGA 
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ICE parts) 


H/W S/W Integration & 
Testing 


8/2 


8/6 




S/W Validation 


8/30 


9/17 




Proto Acceptance 


7/20 






Major Mfg. Milestones 








Risk Production availability 


8/5 


8/10 


Protos packaged in final package (52 pin PTQFP) 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 




Component Level & S/W 


Initial production Start 


7/20 




Eight week lead time for production parts 



Critical Programmatic Issues: 

• 2K plastic parts available in August - Additional 1 5K parts can be packaged w/ 3 week turn- 
around 

• Schedule is based on one turn of ASIC 
Design Update: 

• Device is now in fabrication at Hynex - wafers due out 7/27. 

• Metal change required due to logic sense of USB Suspend signal inverted. Discovered in 
FPGA proto hours before full reticule set was created. Schedule impact - 3 days 

• Design Database (netlist) transferred to Hynex on 5/29 for fabrication of protos. 

• Ran into Scan Test Chain timing issue. Will be addressed in future spin if necessary (on 
UTMC's nickel) - does not, I repeat, not impact functional performance. 

• CDR completed on 5/1 7 at Aeroflex/UTMC's West Coast Design Center 

• FPGA prototypes functional and being used for code development; Synapse, IBM, RS-232 
are well along. H/W verified for Wand and Keyboard wedge, still testing/developing USB. 

• Part numbers assigned: 50-13130-057 (Production part), 50-13130-058 (LC.E. part) 

• BOM status in SAP: N/A 

Material Status: 

• Placed $10K Engineering fee for metal mask changes due to USB Suspend signal inversion. 

• Placed $15K expedite fee PO 

• Risk production will have to be ordered at prototype time to support other program pilot 
builds. 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year ( 1M pieces, 2 year order) 
PCB Process: 

• Standard surface mount technology (PQFP package) 
PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 

Final Assembly Process: 

• N/A " 

Final Assembly Test: 

• Working with S/W Services & Fixture Design on method for controlling and downloading 
interface S/W. 
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• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

• Fixture definition update 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• PCBs should be available to run in early August for all PSC related products - designs are in 
process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
• 

Oual: 

• N/A - Handled at product level 



Business Data: 



Plan\Month 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 8/15/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 




Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 





Cost Target (TPC): 


$3:25 


N 


leW Technology: New mixed mode ASIC 




Engine/Platform/Scanner: 


N/A 


P 


'lastic Tooling/Vendor: N/A 




Laser Wavelength/Mfg.: 


N/A 


C 


)ptical Tooling/Vendor: N/A 




Radio/Type/Supplier: 


N/A 








Battery: 


N/A 








Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 




ASIC(s): 


Mixed 








Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 




























List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/1 7 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30-£/28 


Design will be expedited through Hynex 


Protos Received 


6/22 


8/9-7/29 


Flash in these parts will not be fully operational. (PGA 



Symbol Confidential 



Page 1 of 3 









ICE parts) 


Protos w/functional Flash 




8/28 


PGA ICE parts with Functional parts Flash 


H/W S/W Integration & 
Testing 


8/2 


9/3 




S/W Validation 


8/30 


9/28 




Proto Acceptance 


7/20 


9/15 




Major Mfg. Milestones 








Risk Production availability 


8/5 


9/4 (8/28) 


Protos packaged in final package (52 pin PTQFP) - 
(possible if wafers are shipped direct to packaging fw/o 
test and drop shipped to Omni in Singapore). 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 


9/28 


Component Level & S/W 


Initial production Start 


7/20 


9/15 


Eight week lead time for production parts 



Critical Programmatic Issues: 

• UTMC discovered a problem in the Flash cell. Currently working on a metal fix. Will delay 
availability of plastic parts until approx. September 4 th (can be improved to 8/28) 

• Flash delay will impact final S/W integration testing 

• 6K plastic parts available in September - Additional 1 OK parts can be packaged w/ 3week 
turn-around 

• Schedule is based on one turn of ASIC 

Design Update: 

• Received ICE prototypes on 8/9 

• All interfaces have been tested and appear functional, Decoder/MIA interface (MIF) is 
functional. Can program and read the Flash on chip (unfortunately only 64 bytes/sector). 
There is an issue with the Oscillator and the switching in the Keyboard Wedge pull-ups -? 
both of these changes are addressed in the metal change for the Flash and will be 
incorporated in the Flash block metal changes. 

• Rev 2 Prototypes (metal change for Flash etc.) are entering metal today. 

• Metal change required due to logic sense of USB Suspend signal inverted. Discovered in 
FPGA proto hours before full reticule set was created. Schedule impact - 3 days 

• Ran into Scan Test Chain timing issue. Will be addressed in future spin if necessary (on 
UTMC 5 s nickel) - does not, I repeat, not impact functional performance. 

• Part numbers assigned: 50-131 30-057 (Production part), 50-1 3 1 30-058 (LC.E. part) 

Material Status: 

• Placed PO for Risk production 6Kparts for September, October, and November 

• Placed Letter of Subcontract to allow AeroFlex/UTMC 

• Placed $10K Engineering fee for metal mask changes due to USB Suspend signal inversion. 

• Placed $15K expedite fee PO 

• Risk production will have to be ordered at prototype time to support other program pilot 
builds. 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year ( 1M pieces, 2 year order) 
PCB Process: 

• Standard surface mount technology (PQFP package) 
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PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 



Final Assembly Process: 

• N/A 

Final Assembly Test: 

• Working with SAV Services & Fixture Design on method for controlling and downloading 
interface SAV. 

• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

• Fixture definition update 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• PCBs should be available to run in early September for all PSC related products - designs ; 
in process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
• 

Oual: 

• N/A - Handled at product level 



Business Data: 



PIan\Month 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 8/29/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 











List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30-5/28 


Design will be expedited through Hynex 


Protos Received 


6/22 


8/9-7/20 


Flash in these parts will not be fully operational. (PGA 
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ICE parts) 


Protos w/functional Flash 




9/1 8/28 


PGA ICE parts with Functional parts Flash 


H/W S/W Integration & 
Testing 


8/2 


9/3 




S/W Validation 


8/30 


9/28 




Proto Acceptance 


7/20 


9/15 




Major Mfg. Milestones 








Risk Production availability 


8/5 


9/4 (8/30) 


Protos packaged in final package (52 pin PTQFP) - 
(possible if wafers are shipped direct to packaging fw/o 
test and drop shipped to Omni in Singapore). 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 


9/28 


Component Level & S/W 


Initial production Start 


7/20 


9/15 


Eight week lead time for production parts 



Critical Programmatic Issues: 

• Corrected ASICs are out of FAB - currently in packaging. 400 PQFP parts due on Friday. 
ICE Parts have been delayed due to aircraft issues, are now expected this Saturday. 

• Additional parts will be packaged and shipped direct to Omni for Smart Line alpha as soon as 
we give the approval. 

• USB OHCI interface not performing consistently; all other interfaces appear to be working. 

• Schedule is based on one turn of ASIC 

Design Update: 

• Rev. 2 Protos expected this week with corrected Flash, Oscillator, and Interface enable 
circuitry. 

• Received ICE prototypes on 8/9 

• All interfaces have been tested and appear functional, Decoder/MIA interface (MIF) is 
functional. Can program and read the Flash on chip (unfortunately only 64 bytes/sector). 
There is an issue with the Oscillator and the switching in the Keyboard Wedge pull-ups - 
both of these changes are addressed in the metal change for the Flash and will be 
incorporated in the Flash block metal changes. 

• Rev 2 Prototypes (metal change for Flash etc.) are entering metal today. 

• Metal change required due to logic sense of USB Suspend signal inverted. Discovered in 
FPGA proto hours before full reticule set was created. Schedule impact - 3 days 

• Ran into Scan Test Chain timing issue. Will be addressed in future spin if necessary (on 
UTMC's nickel) - does not, I repeat, not impact functional performance. 

• Part numbers assigned: 50-13130-057 (Production part), 50-13130-058 (I.C.E. part) 

Material Status: 

• Placed PO for Risk production 6Kparts for September, October, and November 

• Placed Letter of Subcontract to allow AeroFlex/UTMC 

• Placed $10K Engineering fee for metal mask changes due to USB Suspend signal inversion. 

• Placed $ 1 5K expedite fee PO 

• Risk production will have to be ordered at prototype time to support other program pilot 
builds. 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year ( 1M pieces, 2 year order) 
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PCB Process: 

• Standard surface mount technology (PQFP package) 
PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 

Final Assembly Process: 

• N/A 

Final Assembly Test: 

• Working with SAV Services & Fixture Design on method for controlling and downloading 
interface S/W. 

• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

• Fixture definition update 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• PCBs should be available to run in early September for all PSC related products - designs are 
in process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
Oual: 

• N/A - Handled at product level 



Business Data: 



PlanMMonth 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 9/12/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Muster ic 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Svnaose 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 



List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30 5/23 


Design will be expedited through Hynex 


Protos Received 


6/22 


8/9^/29 


Flash in these parts will not be fully operational. (PGA 
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ICE parts) 


Protos w/functional Flash 




9/1 8/28 


PGA ICE parts with Functional parts Flash 


H/W S/W Integration & 
Testing 


8/2 


9/3 




S/W Validation 


8/30 


9/28 




Proto Acceptance 


7/20 


9/15 




Major Mfg. Milestones 








Risk Production availability 


8/5 


9/4 (8/30) 


Protos packaged in final package (52 pin PTQFP) - 
(possible if wafers are shipped direct to packaging fw/o 
test and drop shipped to Omni in Singapore). 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 


9/28 


Component Level & S/W 


Initial production Start 


7/20 


9/15 


Eight week lead time for production parts 



Critical Programmatic Issues: 

• Received untested "corrected FLASH" devices on 9/1 and 9/4 (plastic parts, PGA). 

• Plastic parts had 13x13 mm packages instead of the 10 x 10 mm package body. New 10x10 
packaged parts are being shipped to Symbol 

• Functionality has been verified, but yields are very low (<50%). This is, in part, due to that 
fact that devices were not tested and adjusted (Band Gap reference) prior to shipment. 

• Experiencing an "over erase 5 ■ condition that causes good Flash to appear bad, can be 
recovered by extra steps to write "1 's" to device 

• Working with UTMC to complete test fixture and screening procedure 

Design Update: 

• Have verified functionality of each major design block 

• Part numbers assigned: 51-13130-057 (Production part), 51-13130-058 (I.C.E. part) 
Material Status: 

• Have held the assembly of 9K risk units pending results of current evaluation - will need 
parts for Olympus Smartline Qual build. Want units to be screened. 

• Placed PO for Risk production 6Kparts for September, October, and November 

• Placed Letter of Subcontract to allow AeroFlex/UTMC 

• Placed $1 OK Engineering fee for metal mask changes due to USB Suspend signal inversion. 

• Placed $ 1 5K expedite fee PO 

• Risk production will have to be ordered at prototype time to support other program pilot 
builds. 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year ( 1M pieces, 2 year order) 
PCB Process: 

• Standard surface mount technology (PQFP package) 
PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 

Final Assembly Process: 

• N/A 
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Final Assembly Test: 

• Working with S/W Services & Fixture Design on method for controlling and downloading 
interface S/W. 

• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

• Fixture definition update 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• PCBs should be available to run in early September for all PSC related products - designs are 
in process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
• 

Oual: 

• N/A - Handled at product level 



Business Data: 



Plan\Month 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 9/26/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 



List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. : 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30-5/28 


Design will be expedited through Hynex 


Protos Received 


6/22 


8/9^/29 


Flash in these parts will not be fully operational. (PGA 
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IGE parts) 


Protos w/functional Flash 




9/1 8/28 


PGA ICE parts with Functional parts Flash 


H/W S/W Integration & 
Testing 


8/2 


9/3 




S/W Validation 


8/30 


9/28 




Proto Acceptance 


7/20 


9/15 




Major Mfg. Milestones 








Risk Production availability 


8/5 


9/4 (8/30) 


Protos packaged in final package (52 pin PTQFP) - 
(possible if wafers are shipped direct to packaging fw/o 
test and drop shipped to Omni in Singapore). 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 


9/28 


Component Level & S/W 


Initial production Start 


7/20 


9/15 


Eight week lead time for production parts 



Critical Programmatic Issues: 

• Straggling with "good part" availability for S/W development 

• Chasing USB issue - very poor yields 

• Working with UTMC to improve their screening capability 

• Received 400 "slow process" (more reliable Flash operation) parts 9/20 - unable to evaluate 
plastic parts due to fixture issues 

• Material is staged at metal should a change be required - these parts would be available in . 
three weeks once change was completed. If silicon change is required, the lead time would 
be approximately 12 weeks. 

• Functionality has been verified on ICE devices, but yields are very low (<50%). 

• Experiencing an "over erase" condition that causes good Flash to appear bad, can be 
recovered by extra steps to write "1 's" to device 

Design Update: 
• 

• Have verified functionality of each major design block 

• Part numbers assigned: 51-13130-057 (Production part), 51-13130-058 (I.C.E. part) 

Material Status: \ V\* 

• . Approx. 10 additional "Slow process" ICE devices are being fabricated 

• 220 Slow process packaged ( 1 Ox 1 0 PQFP) parts are in our lab 

• 1 80 Slow process parts are at UTMC waiting for improved test screening 

• An additional 

• Have held the assembly of 9K risk units pending results of current evaluation - will need 
parts for Olympus Smartline Qual build. Want units to be screened. 

• Placed PO for Risk production 6Kparts for September, October, and November 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year ( 1M pieces, 2 year order) 

PCB Process: 

• Standard surface mount technology (PQFP package) 
PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 
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Final Assembly Process: 

• N/A 

Final Assembly Test: 

• Working with S/W Services & Fixture Design on method for controlling and downloading 
interface S/W. 

• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

• Fixture definition update 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• PCBs should be available to run in early September for all PSC related products - designs are 
in process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 

i 

Oual: 

• N/A - Handled at product level 



Business Data: 



Plan\Month 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 10/1 0/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 




Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 



List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30-5/28 


Design will be expedited through Hynex 


Protos Received 


6/22 


8/9^/29 


Flash in these parts will not be fully operational. (PGA 
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ICE parts) 


Protos w/functional Flash 




9/1 8/28 


PGA ICE parts with Functional parts Flash 


H/W S/W Integration & 
Testing 


8/2 


9/3 




S/W Validation 


8/30 


9/28 




USB Issue Resolution 








USB Trouble shooting 


10/19 


10/19 




USB "Fix" 


10/26 


10/26 




USB Parts 


11/15 


11/15 


Assuming metal fix 


Proto Acceptance 


7/20 


11/29 




Major Mfg. Milestones 








Risk Production availability 


8/5 


10/29 (8/30) 


Protos packaged in final package (52 pin PTQFP) - 
(possible if wafers are shipped direct to packaging fw/o 
test and drop shipped to Omni in Singapore). 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 


11/30 


Component Level & S/W 


Initial production Start 


7/20 


9/15 


Eight week lead time for production parts 



Critical Programmatic Issues: 

• Continuing to trouble shoot USB issue - "see the problem" Not responding to to "IN 
Packet", looking for root cause 

• UTMC on site next week with equipment 

• FIB 5 d production parts (samples) this week 

• Additional ICE Parts due 1 0/1 2 

• Additional material, 25 wafers, has been started and will be staged prior to metal - this will 
allow any metal fix to be approximately 2 weeks away from a metal change fix. 

Design Update: 

• Evaluating the contingency of placing USB Synapse on Smart Line & NG Hot Shot 

• Have verified functionality of each major design block 

• Part numbers assigned: 51-13130-057 (Production part), 51-13130-058 (I.C.E. part) 
Material Status: 

• Six hundred production parts will be available week of 1 0/29 

• Have held the assembly of 9K risk units pending results of current evaluation - will need 
parts for Olympus Smartline Qual build. Want units to be screened. 

• Placed PO for Risk production 6Kparts for September, October, and November 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year ( 1M pieces, 2 year order) 

PCB Process: 

• Standard surface mount technology (PQFP package) 
PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 

Final Assembly Process: 

• N/A 
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Final Assembly Test: 

• Working with S/W Services & Fixture Design on method for controlling and downloading 
interface SAV. 

• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

• Fixture definition update 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• PCBs should be available to run in early September for all PSC related products - designs ; 
in process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
• 

Dual: 

• N/A - Handled at product level , 



Business Data: 



Plan\Month 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 8/1/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 











List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev ! 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30-5/38 


Design will be expedited through Hynex 


Protos Received 


6/22 


8/9^/28 


Flash in these parts will not be fully operational. (PGA 


Symbol Confidential 






Page 1 of 3 









ICE parts) 


Protos w/functional Flash 




8/28 


PGA ICE parts with 'Functional parts Flash 


H/W S/W Integration & 
Testing 


8/2 


9/3 


\ 


S/W Validation 


8/30 


9/28 




Proto Acceptance 


7/20 


9/15 




Major Mfg. Milestones 








Risk Production availability 


8/5 


9/4 


Protos packaged in final package (52 pin PTQFP) 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 




Component Level & S/W 


Initial production Start 


7/20 




Eight week lead time for production parts 



Critical Programmatic Issues: 

• UTMC discovered a problem in the Flash cell. Currently working on a metal fix. Will delay 
availability of plastic parts until approx. September 4 th . 

• Flash delay will impact final S/W integration testing 

• 6K plastic parts available in September - Additional 1 OK parts can be packaged w/ 3week 
turn-around 

• Schedule is based on one turn of ASIC 

Design Update: 

• Initial Flash block design requires metal change - in process. May address Scan Chain issue 
at the same time. 

• Initial silicon out of fab - now being packaged in PGA packages. 

• Metal change required due to logic sense of USB Suspend signal inverted. Discovered in 
FPGA proto hours before full reticule set was created. Schedule impact- 3 days 

• Design Database (netlist) transferred to Hynex on 5/29 for fabrication of protos. [ 

• Ran into Scan Test Chain timing issue. Will be addressed in future spin if necessary (on 
UTMC's nickel) - does not,. I repeat, not impact functional performance. 

• CDR completed on 5/1 7 at Aeroflex/UTMCs West Coast Design Center 

• FPGA prototypes functional and being used for code development; Synapse, IBM, RS-232 
are well along. H/W verified for Wand and Keyboard wedge, stilf testing/developing USB. 

• Part numbers assigned: 50-13130-057 (Production part), 50-13130-058 (I.C.E. part) 

• BOM status in SAP: N/A 

Material Status: 

• Placed $10K Engineering fee for metal mask changes due to USB Suspend signal inversion. 

• Placed $15K expedite fee PO 

• Risk production will have to be ordered at prototype time to support other prograinf pilot 
builds. 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year ( 1M pieces, 2 year order) 
PCB Process: 

• Standard surface mount technology (PQFP package) 

■ > . 

PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 
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Final Assembly Process: 



• N/A 



Final Assembly Test: 

• Working with SAV Services & Fixture Design on method for controlling and downloading 
interface SAV. 

• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

• Fixture definition update 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• PCBs should be available to run in early September for all PSC related products - designs are 
in process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
• 

Oual: 

• N/A - Handled at product level 



Business Data: 



PlanUMonth 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 10/24/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: • 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$ 3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 



List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/0 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30-5/28 


Design will be expedited through Hynex 


Protos Received 


6/22 


8/9-?/29 


Flash in these parts will not be fully operational. (PGA 
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ICE parts) 


Protos w/functional Flash 




9/1 8/28 


PGA ICE parts with Functional parts Flash 


H/W S/W Integration & 
Testing 


8/2 


9/3 




S/W Validation 


8/30 


11/30 ish 




USB Issue Resolution 








USB Trouble shooting 


10/19 


10/19 


Hold time violation detected on 10/18 


USB "Fix" 


10/26 


10/26 


UTMC is working on determining net and appropriate fix 


USB Parts 


11/15 


11/15 


Assuming metal fix 


Proto Acceptance 


7/20 


11/29 




Major Mfg. Milestones 








Risk Production availability 


8/5 


10/29 (8/30) 


Protos packaged in final package (52 pin PTQFP) - 
(possible if wafers are shipped direct to packaging fw/o 
test and drop shipped to Omni in Singapore). 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 


11/30 


Component Level & SA/V 


Initial production Start 


7/20 


11/15 


Eight week lead time for production parts 



Critical Programmatic Issues: 

• UTMC was on site last week - determined root cause of USB issue was a hold time issue. 

• UTMC is evaluating how to address USB issue - metal or silicon. It may be possible to 
screen existing design for reliable USB Operation 

• Production parts ship from packaging vendor (ASAT) today - expect tested screened parts on 
or before 10/29. 

• Received additional ICE parts to cover immediate S/W development needs 

• Additional material, 25 wafers, has been started and will be staged prior to metal - this will 
allow any metal fix to be approximately 2 weeks away from a metal change fix. 

Design Update: 

• Determined USB issue is the result of hold time issue in USB core. Subsequent testing has 
demonstrated that previously observed USB symptoms are addressed when timing issue is • 
removed (this was done by heating parts - silicon delay extends more than metal) 

• Improved Flash programming algprthim developed during UTMC visit 

• Evaluating the contingency of placing USB Synapse on Smart Line & NG Hot Shot 

Material Status: 

• One hundred plus production parts will be available week of 1 0/29 

• Additional 500+ parts available first week in November 

• Placed PO for Risk production 6Kparts for September, October, and November 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year ( 1M pieces, 2 year order) 

PCB Process: 

• Standard surface mount technology (PQFP package) 
PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 
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Final Assembly Process: 
• N/A 



Final Assembly Test: 

• Working with S/W Services & Fixture Design on method for controlling and downloading 
interface S/W. 

• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

• Fixture definition update 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• PCBs should be available to run in early September for all PSC related products - designs are 
in process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
• 

Oual: 

• N/A - Handled at product level 



Business Data: 



PlanMMonth 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 12/5/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 



List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30-5/28 


Design will be expedited through Hynex 


Protos Received 


6/22 i 


8/9^/29 


Flash in these parts will not be fully operational. (PGA 
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ICE parts) 


Protos w/functional Flash 




9/1 8/28 


PGA ICE parts with Functional parts Flash 


H/W S/W Integration & 
Testing 


8/2 


9/3 




S/W Validation 


8/30 


1/30 ish 




USB Issue Resolution 








USB Trouble shooting 


10/19 


10/19 


Hold time violation detected on 10/18 


USB "Fix" 


10/26 


10/26 




USB Parts* (initial wafers 
went past metalization) 


11/15 


11/15 


Screened parts have been available since mid-November 


Proto Acceptance 


7/20 


1/5 


• 


Major Mfg. Milestones 








Risk Production availability 


8/5 


12/17(8/30) 


These parts will contain all metal fixes for known issues 
including USB Hold time, power down current, and FLASH 
controller/programming issues 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 


1/15/02 


Component Level & S/W 


Initial PCB builds - Merlot 




12/19/01 


Initial build of Merlot scanners tied to "corrected" part 
availability 


Initial production Start 


7/20 


12/19/01 


Eight week lead time, for production parts - initial builds 
will be with "pfoto" silicon 



Critical Programmatic Issues: 

• Parts are in metalization. Will then be shipped to ASAT for 2-day turn packaging, then to 
UTMC (Colorado Springs) 

• Fully functional parts with all known defects corrected in metal expected 12/17. Schedule is 
tight - may meet parts at UTMC in Colorado; 

Design Update: 

• Identified root cause of USB timing issue - corrected in metal 

• Identified root cause of Flash programming issues - corrected in metal 

• Identified root cause of excessive suspend current draw - corrected in metal 

• Provided full test benches - being converted to test vectors for J750 (Production tester) 

• Testing Flash retention limits - saw bit flip on device previously used for ESD testing and 
early trim parameters/conditioning 

• Assembled over 20 functional Merlot/Smart line prototypes to support development 

Material Status: 

• 25 parts provided for LS 4008 pilot/proto build 

• Recently received 32 Flash "conditioned parts" - yields very good 

• UTMC is preparing to ship up to 9000 parts by year end 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year (1M pieces, 2 year order) 
PCB Process: 

• Standard surface mount technology (PQFP package) 
PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 
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Final Assembly Process: 



N/A 



Final Assembly Test: 

• Working with SAV Services & Fixture Design on method for controlling and downloading 
interface SAV. 

• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• Screened chips available to build prototype LS 4008 MLK PCBs 1 1/30 

• PCBs should be available to run in late December for all PSC related products - designs are 
in process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
• 

Oual: 

• N/A - Handled at product level 



Business Data: 



Plan\Month 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 12/5/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A [ 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$ 3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 



List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30-5/2S 


Design will be expedited through Hynex 


Protos Received 


6/22 


8/9^/29 


Flash in these parts will not be fully operational. (PGA 
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ICE parts) 


Protos w/functional Flash 




9/1 %m 


PGA ICE parts with Functional parts Flash 


H/W S/W Integration & 
Testing 


8/2 


9/3 




S/W Validation 


8/30 


1/30 ish 




USB Issue Resolution 








USB Trouble shooting 


10/19 


10/19 


Hold time violation detected on 10/18 


USB "Fix" 


10/26 


10/26 




USB Parts* (initial wafers 
went past metalization) 


11/15 


11/15 


Screened parts have been available since mid-November 


Proto Acceptance 


7/20 


1/5 




Major Mfg. Milestones 








Risk Production availability 


8/5 


12/21 (8/30) 


These parts will contain all metal fixes for known issues 
including USB Hold time, power down current, and FLASH 
controller/programming issues 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 


1/15/02 


Component Level & S/W 


Initial PCB builds - Merlot 




12/21/01 


Initial build of Merlot scanners tied to "corrected" part 
availability 


Initial production Start 


7/20 


12/21/01 


Eight week lead time, for production parts - initial builds 
will be with "proto" silicon 



Critical Programmatic Issues: 

• Hand carried, expedited parts arrived at Denver International Airport 5:15 PM EST on 12/19. 
Parts were then driven to UTMC (Colorado Springs) arrived at 6:30 MST. 

• A minimum of 250 fully functional tested parts with all known defects corrected in metal 
expected 12/21 at Symbol Holtsville. Parts will be screened - Merlot and Chardonay PCBs 
will be waiting for ASIC arrival. 

• Tony Chang and John Fioriglio were at UTMC last week to debug test vectors/test fixture 
issues. Completed several sets of test vectors while on location and additional vector sets 
have been brought on line this week. 

Design Update: 

• Identified root cause ofUSB timing issue -corrected in metal 

• Identified root cause of Flash programming issues - corrected in metal 

• Identified root cause of excessive suspend current draw - corrected in metal 

• Provided full test benches - being converted to test vectors for J750 (Production tester) 

• Testing Flash retention limits - current indications are that problem may be trim value 
related. - 

• Assembled over 20 functional Merlot/Smart line prototypes to support development 

Material Status: 

• 250 parts expected on 12/21. 

• Additional 750 pieces expected 1/7/02 or earlier. 

• UTMC received 3000 packaged parts 12/19. Additional parts to follow through standard 
channel. 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year (1M pieces, 2 year order) 
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PCB Process: 

• Standard surface mount technology (PQFP package) 
PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 

Final Assembly Process: 

• N/A 

Final Assembly Test: 

• Working with S/W Services & Fixture Design on method for controlling and downloading 
interface S/W. 

• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• Screened chips available to build prototype LS 4008 MLK PCBs 1 1/30 

• PCBs should be available to run in late December for all PSC related products - designs are 
in process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
• 

Oual: 

• N/A - Handled at product level 



Business Data: 



Plan\Month 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date 02/14/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Muster ic 


Product Manager: 


Various - final product dependent 


Operations Program Manager: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Rob Lieb, Brad Morris 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Proposed Ramp Plan (monthly): 


Product dependent 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 



List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 




Startup delays and design mods shifted dates from e-mail 
schedule by three weeks 


Critical Design Review 


3/30 






ASIC Proto Fab (start) 


4/13 




Will need to order qty to cover Alpha/pilot builds 


Protos Received 


6/22 






Proto Acceptance 


7/20 






Major Mfg. Milestones 








Risk Production availably 


7/15 






Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


7/20 




Component Level 
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Initial production Start 



7/20 



Eight week lead time for production parts 



Critical Issues: 

• There are no staffing issues at this time 

• Project is progressing, initial HAV design is complete. Now synthesizing gate level design 
and simulating results. Bringing up FPGA development PCB. 

• Schedule is based on one turn of ASIC 
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Scanner Program Summary 

Report Date 02/28/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


Operations Program Manager: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Rob Lieb, Brad Morris 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Proposed Ramp Plan (monthly): 


Product dependent 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 



List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 




UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. 


Critical Design Review 


3/30 






ASIC Proto Fab (start) 


4/13 




Will need to order qty to cover Alpha/pilot builds 


Protos Received 


6/22 






Proto Acceptance 


7/20 






Major Mfg. Milestones 








Risk Production availably 


7/15 






Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


7/20 




Component Level 
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Initial production Start 



7/20 



Eight week lead time for production parts 



Critical Issues: 

• Senior Designer at UTMC had death in family - UTMC has indicated that schedule will take 
a two to three week delay and will not be ready for final net list until 3/9 - currently working 
to minimize overall impact with UTMC 

• Will need to provide PSC development platform and supporting documentation including 
HAV spec, System Design Spec (in development). Working with Paul Waxelbaum to 
coordinate and schedule activities ' 

• Reviewing interface pin-outs for potential damage in incorrect host/ incorrect cable 
combination is used. 

• Project is progressing, initial H/W design is complete. Now synthesizing gate level design 
and simulating results. FPGA development PCB is functional. 

• Schedule is based on one turn of ASIC 
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Multi Interface ASIC Program Summary 

Report Date: 5/9/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, ' 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Rob Lieb, Brad Morris 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 



List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 




ASIC Proto Fab (start) 


4/13 




Will need to order qty to cover Alpha/pilot builds 


Protos Received 


6/22 


7/27 


Late July date includes 2 week expedite fee of $15K (BGA 
ICE parts) 
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H/W S/W Integration & 
Testing 


8/2 


8/6 




S/W Validation 


8/30 


8/31 




Proto Acceptance 


7/20 






Major Mfg. Milestones 








Risk Production availability 


8/5 




Protos packaged in final package (52 pin PTQFP) 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 




Component Level & S/W 


Initial production Start 


7/20 




Eight week lead time for production parts 



Critical Programmatic Issues: 

• 2K plastic parts available in August - Additional 1 5K parts can be packaged w/ 3week trun- 
around 

• Schedule is based on one turn of ASIC 

■ 

Design Update: 

• Preliminary netlist delivered to UTMC on 3/9/01 

• Intermediate Design Review conducted April 12 - minor changes have since been 
incorporated in I/O circutry 

• FPGA prototypes functional and being used for code development 

• ASIC in layout - had difficulty with Scan Test insertion, now have >95% coverage 

• BOM status in SAP : N/A 

Material Status: 

• Placed $15K expedite fee PO 

• Risk production will have to be ordered at prototype time to support other program pilot 
builds. 

• Part cost will be $3.43 @ 500Kyyear or $3.21 @ 500K/year ( 1M pieces,2 year order) 
PCB Process: 

• Standard surface mount technology (PQFP package) 

PCB test: . 

• Test Engineering provided preliminary information - will be developed at product level 

Final Assembly Process: 
. N/A 

Final Assembly Test: 

• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

• Fixture definition update 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
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NPDC PCB Plan Dates: 

• PCBs should be available to run in early August for all PSC related products - designs are in 
process 



NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
• 

Oual: 

• N/A - Handled at product level 



Business Data: 



PIan\Month 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Multi Interface ASIC Program Summary 

Report Date: 5/23/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Rob Lieb, Ozgur , Ellen Cordes 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 



List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/28 


Design will be expedited through Hynex 


Protos Received 


6/22 


7/27 


Late July date includes 2 week expedite fee of $15K (BGA 
ICE parts) 
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H/W S/W Integration & 
Testing 


8/2 


8/6 




S/W Validation 


8/30 


8/31 




Proto Acceptance 


7/20 






Major Mfg. Milestones 








Risk Production availability 


8/5 




Protos packaged in final package (52 pin PTQFP) 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 




Component Level & S/W 


Initial production Start 


7/20 




Eight week lead time for production parts 



Critical Programmatic Issues: 

• 2K plastic parts available in August - Additional 1 5K parts can be packaged w/ 3week turn- 
around 

• Schedule is based on one turn of ASIC 
Design Update: 

• CDR completed on 5/1 7 at Aeroflex/UTMC's West Coast Design Center 

• Completing final simulations with delay data (SDF) from physical layout 

• All changes from Intermediate Design Review conducted April 12 were completed and have 
been incorporated into design. 

• FPGA prototypes functional and being used for code development 

• Scan Test insertion complete, now have >95% coverage 

• Part numbers assigned: 50-13130-057 (Production part), 50-13130-058 (LC.E. part) 

• BOM status in SAP : N/A 

Material Status: 

• Placed $15K expedite fee PO 

• Risk production will have to be ordered at prototype time to support other program pilot 
builds. 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year ( 1M pieces,2 year order) 

PCB Process: "" \. 

• Standard surface mount technology (PQFP package) 

PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 

Final Assembly Process: 

• N/A 

Final Assembly Test: 

• Working with S/W Services & Fixture Design on method for controlling and downloading 
interface S/W. 

• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

• Fixture definition update 
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Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• PCBs should be available to run in early August for all PSC related products - designs are in 
process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
Oual: 

• N/A - Handled at product level 



Business Data: 



PlanVMonth 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 6/6/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Proaram Manaaer 


ppfpr Miicifprip 
r cici iviuoici iv 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or ? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 


Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs) 



List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




! S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30^5/28 


Design will be expedited through Hynex 


Protos Received 


6/22 


7/29 7/27 


Late July date includes 2 week expedite fee of $15K (BGA 
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ICE parts) 


H/W S/W Integration & 
Testing 


8/2 


8/6 




S/W Validation 


8/30 


8/31 




Proto Acceptance 


7/20 






Major Mfg. Milestones 








Risk Production availability 


8/5 




Protos packaged in final package (52 pin PTQFP) 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 




Component Level & S/W 


Initial production Start 


7/20 




Eight week lead time for production parts 



Critical Programmatic Issues: 

• 2K plastic parts available in August - Additional 1 5K parts can be packaged w/ 3week turn- 
around 

• Schedule is based on one turn of ASIC 
Design Update: 

• Design Database (netlist) transferred to Hynex on 5/29 for fabrication of protos. 

• Rail into Scan Test Chain timing issue. Will be addressed in future spin if necessary (on 
UTMC's nickel) - does not, I repeat, not impact functional performance. 

• CDR completed on 5/1 7 at Aeroflex/UTMC's West Coast Design Center 

• FPGA prototypes functional and being used for code development; Synapse, IBM, RS-232 
are well along. H/W verified for Wand and Keyboard wedge, still testing/developing USB. 

• Scan Test insertion complete, now have >95% coverage. Unfortunately not functional in this 
spin. 

• Part numbers assigned: 50-13130-057 (Production part), 50-13130-058 (I.C.E. part) 

• BOM status in SAP : N/A 

Material Status: 

• Placed $15K expedite fee PO 

• Risk production will have to be ordered at prototype time to support other program pilot 
builds. 

• Part cost will be $3.43 @ 500K/year or $3.21 @ 500K/year ( 1M pieces,2 year order) \ 
PCB Process: 

• Standard surface mount technology (PQFP package) 
PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 

Final Assembly Process: 

• N/A 

Final Assembly Test: 

• Working with S/W Services & Fixture Design on method for controlling and downloading 
interface S/W. 

• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 
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• Fixture definition update 
Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• PCBs should be available to run in early August for all PSC related products - designs are in 
process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
Oual: 

• N/A - Handled at product level 



Business Data: 



PlanVMonth 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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Scanner Program Summary 

Report Date: 6/20/01 



Program: 


Multi Interface ASIC 


Description / Key Attributes: 


Mixed mode, cored ASIC with Flash, RAM and circuitry to support USB, 
Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


Team: 


Program Manager: 


Peter Musteric 


Product Manager: 


Various - final product dependent 


PCB Process Eng: 


N/A 


PCB Test Eng: 


N/A 


F/A Process Eng: 


N/A 


FA Test Eng: 


N/A 


Material Program Manager: 


N/A 


Service Manager/Rep: 


N/A 


Quality Representative: 


N/A 


Core Engineering Team Members: 


Tony Chang, John Fioriglio, Riz Alladin, Bob DiGiovani, Rob Lieb, Ozgur 
Keser, Ellen Cordes .... 


Design/Mfg.: 


Product designed by: 


Symbol with specific cells designed by UTMC 


Support Responsibility: 


Symbol or? (Product dependent) 


Target Mfg. Location: 


AeroFlex/UTMC 


No. of Top Level Configs: 


Numerous - expect in most new scanners including OEM variants for PSC 


Marketing: 




Critical Market: 


Device is applicable to Retail, Industrial and Office 


Critical Customers: 


PSC 


Competitive Product(s): 


Synapse 


Expected First Year Volume: 


Product dependent - 500,000 



Product Specifics: 



Cost Target (TPC): 


$ 3.25 


New Technology: New mixed mode ASIC 


Engine/Platform/Scanner: . 


N/A 


Plastic Tooling/Vendor: N/A 


Laser Wavelength/Mfg.: 


N/A 


Optical Tooling/Vendor: N/A 


Radio/Type/Supplier: 


N/A 




Battery: 


N/A 




Interfaces: 


USB, Keyboard wedge, RS-232, IBM 46XX, wand, Synapse 


ASIC(s): 


Mixed 




Digital Arch (uP) 


Embedded DW51 core (8031 like, used in multiple existing designs), S 



List Major PRP Milestones 
(Gates) 


N/A 






Major Design milestones 








Design Kickoff 


12/2 


12/2 




Preliminary Design Review 


12/13 


12/13 




Symbol Net list to UTMC 


2/23 


3/9 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


4/5 




S/W Coding/ and unit test 


7/20 




Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


3/30 


5/17 


Completed 5/17 at UTMC West Coast Design Center 


ASIC Proto Fab (start) 


4/13 


5/30-5/28 


Design will be expedited through Hynex 


Protos Received 


6/22 


8/2-7/29 


Late July date includes 2 week expedite fee of $15K (BGA 
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ICE parts) 


H/W S/W Integration & 
Testing 


8/2 


8/6 




S/W Validation 


8/30 


8/31 




Proto Acceptance 


7/20 






Major Mfg. Milestones 








Risk Production availability 


8/5 


8/10 


Protos packaged in final package (52 pin PTQFP) 


Accessories dates 


N/A 






Qual Completion 


TBD 




Final Product dependent 


Rev A Release 


8/31 




Component Level & S/W 


Initial production Start 


7/20 




Eight week lead time for production parts 



Critical Programmatic Issues: 

• 2K plastic parts available in August - Additional 1 5K parts can be packaged w/ 3week turn- 
around 

• Logic sense of USB Suspend signal inverted - corrected in metal layers. Discovered in 
FPGA proto hours before foil reticule set was created. Schedule impact - 3 days 

• Schedule is based on one turn of ASIG 

Design Update: 

• Design Database (netlist) transferred to Hynex on 5/29 for fabrication of protos. 

• Ran into Scan Test Chain timing issue. Will be addressed in future spin if necessary (on 
UTMC's nickel) - does not, I repeat, not impact functional performance. 

• CDR completed on 5/1 7 at Aeroflex/UTMCs West Coast Design Center 

• FPGA prototypes functional and being used for code development; Synapse, IBM, RS-232 
are well along. H/W verified for Wand and Keyboard wedge, still testing/developing USB. 

• Part numbers assigned: 50-13130-057 (Production part), 50-13130-058 (I.C.E. part) 

• BOM status in SAP: N/A 

Material Status: 

• Placed $1 OK Engineering fee for metal mask changes due to USB Suspend signal inversion. 

• Placed $ 1 5K expedite fee PO 

• Risk production will have to be ordered at prototype time to support pther program pilot 
builds. ! 

• Part cost will be $3.43 @ 500K/year or $3.21 @500K/year( 1M pieces, 2 year order) 

PCB Process: 

• Standard surface mount technology (PQFP package) 
PCB Test: 

• Test Engineering provided preliminary information - will be developed at product level 

Final Assembly Process: 

• N/A 

Final Assembly Test: 

• Working with S/W Services & Fixture Design on method for controlling and downloading 
interface S/W. 
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• Fixture requests submitted? Program specific - presented overview of device and 
requirements to Test Engineering 

• Fixture definition update 

Industrial Engineering: 

• Routings/assy instructions/etc progress/issues - N/A Product specific 
NPDC PCB Plan Dates: 

• PCBs should be available to run in early August for all PSC related products - designs are in 
process 

NPDC Final Assembly Plan Dates: 

• N/A - Handled at product level 

Packaging: 
• 

Oual: 

• N/A - Handled at product level 



Business Data: 



Plan\Month 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Business Case 


























Forecast 


























Ramp Plan 
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EXHIBIT I 




SPD Software Engineering 

Symbol's MIF Interface 

Robert Lieb, Brad Morris, 

Abstract 

This document details the interface between the Multi Interface ASIC and the Scanner 
Subsystem. This document must be used in combination with the Scanner MIA Interface 
(SMI) document to get a full picture of the communications. This document covers low 
level communication functionality (the transport) and the flash programming of the MIA. 
High level communications are discussed in the SMI document. 
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1 Introduction 



2 Top-Level System Design 

The MIA interface is designed to fit the needs of both low end scanner products (with 
limited or no flash available) as well as high end scanner products (that conceivably have 
enough flash space to hold all the interface software). 

2. 1 Storage of Interface software 

2.1.1 Low End Scanners 

Our present products are sold in one to four product configurations that have a unique 
combination of hosts: i.e. the LS4007i has USB and Synapse, the LS4005i has IBM 
Rs485, and Synapse, etc. 

In this design, low end scanners would use the flash within the MIA ASIC to store all of 
its interface software. The flash image that is downloaded into the ASIC is called an 
Interface Payload, which consists of a bundle of software for one or more interfaces. 

Since low end scanners, by definition, do not have storage available for storing multiple 
interface payloads (in ROM or Flash) only 32640 bytes [=32K bytes -128 bytes] of 
interfaces can be downloaded into the MIA ASIC's flash at the factory. If field upgrades 
are required, the scanner must support Flash support utilities for the MIA ASIC. The 
support center would use a flash utility named IPCU (described later) to update the 
contents of the MIA ASIC's flash. 

2.1.2 High End Scanners 

For scanners that have sufficient amounts of flash storage available, the scanner's 
bootstrap has the option of supporting an "Interface Payload Area" (IP A) to store 
additional interface payloads. 
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In this type of scanner, both flash areas are taken advantage of. The contents of the MIA 
ASIC flash holds the interfaces that are available when the scanner powers up. Should 



the user select an interface that is not installed in the MIA ASIC flash, the scanner will 
look at the Interface payload area to find the appropriate payload. At this time, the 
scanner will program the MlA's flash with the appropriate payload. 



2.2 Communication Protocol Layers 



Communication between the MIA ASIC and the Decoder subsystem is a via a memory 
mapped buffer scheme that is called MIF (Mailbox Interface). The Decoder software 
converses with the MIA using the Scanner MIA Interface (SMI). This interface parallels 
the familiar SDCI interface on Synapse (with a reduced command set, yet which 
maintains all of the capabilities). This interface uses the MIF as the low level transport 
layer. The MIF layer is broken out separately to show that any transport mechanism 
could be substituted (and it is good programming practice to do so). 

A general overview of the protocol layers, the peer to peer transactions and the data flow 
may be seen in the following figure. This figure is also reproduced at the end of this 
document in a large format for easy reading! 
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The MIA is the nominal bus master. That is, the Decoder must request permission to 
transmit and failing that permission, should not transmit. In fact, the MIA will ignore the 
decoder's attempted transmission if the decoder is not bus master and the MIA is not 
expecting some decoder response. The Decoder requests permission to send by asserting 
IGD (I Got Data). The IGD pin is monitored by the MIA CPU. Permission to transmit is 
granted by the MIA when it sends the "IN Permission" to the Decoder. Once permission 
is granted, the Decoder is the temporary bus master. The Decoder can send as many 



packets of information as it would like. Each packet sent by the Decoder must be 
acknowledged (at a low level) by the MIA. In the nominal situation, the MIA will 
permit the Decoder to complete the transmission of all data. Once this occurs, the 
Decoder will de-assert IGD, thus immediately relinquishing bus master. 

If MIA desires to regain bus master status, it sends "pause sending" in reply to a packet. 
The Decoder will stop sending if it receives "pause sending". Since the packet was not 
low level ack'd, it must be resent again in the future. Once the Decoder has received the 
"pause sending", the MIA is bus master and the Decoder becomes the slave again. 



2.2.1 MIF Transport Layer 

The MIF Transport Layer consists of two endpoints, one for IN the other for OUT. Both 
function in a similar manner, except for the direction of the data flow. 

Each endpoint in the system consists of 8 bytes of memory with a status register and a 
maskable interrupt signal. All messages are sent in multiples of 8 bytes. Messages 
shorter than 8 bytes (or multiples of 8 bytes) are padded with zeros to the end. Please 
consult the following diagram for an explanation of how an Endpoint works. Step (1) 
The sender places the first byte of the message into mailbox #1 . This process continues 
for the next six bytes, with the end result that 7 bytes are in the first seven bytes 
mailboxes. The receiver is still completely unaware of any action by the sender. Step (2) 
The sender places the eighth byte into mailbox #8. This action is the trigger for the 
subsequent steps which happen automatically in hardware. Step (3) The HAV Status bit 
is set to 1 , indicating that the mailboxes are full, but more specifically that the 8 th byte has 
been written. Step (4) An interrupt occurs on the receiver, if the mask permits. Step (5) 
The receiver reads the first seven mailboxes. Step (6) The receiver reads the 8 th mailbox. 
This action is the trigger for the subsequent steps which happen automatically in 
hardware. Step (7) The HAV Status bit is set to 0, indicating that the mailboxes have 
been read, specifically that the 8 th mailbox has been read. Step (8) An interrupt occurs on 
the sender, if the mask permits. 
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The MIF transport will send / receive 8 bytes at a time. In the case of the receiver, the 
first 8 bytes contain the expected length of the message. While the number of bytes 
received is less than the number indicated, the MIF transport will continue to build a 
packet until the first occurrence of the number of bytes received is greater than or equal 
to the expected length. 

The mailboxes consist of external memory, within the memory space of both CPUs. 
This, in combination with the bilateral interrupt scheme, will yield extraordinarily high 
bandwidth communications. 

2.2.2 Wrapper Verifier Layer 

The next layer up from the low level MIF transport is termed the Wrapper Verifier Layer. 
The outbound data is wrapped with the appropriate header, checksum and padding. The 
inbound data is verified and responded to, then finally stripped of the wrapper. 

This layer receives outbound 'bite sized' data from the Packetizer Layer (described 
below). This layer will construct the actual packet to be sent by the MIF transport layer. 
The header will be constructed, the raw data will be appended, and then the checksum 
will be computed and appended. If the final packet size is not a multiple of 8 bytes 
(required by the MIF Transport), the packet will be zero padded to the next multiple of 8 
bytes. Finally, the packet is passed to the MIF Transport layer for sending. 

After the packet passes through the MIF Transport, the receiving Wrapper Verifier Layer 
will verify that the checksum is correct. If it is correct, the receiving Wrapper Verifier 
Layer will respond with a Low Level ACK (LLACK), indicating that the packet was 
received correctly. If the checksum computed dynamically does not match the checksum 
in the received message, then the receiving Wrapper Verifier layer will respond with a 
Low Level NAK (LLNAK), indicating that the packet was not received correctly. 

The sending Wrapper Verifier Layer will send the packet up to and including 3 times 
total before declaring failure. Similar to the SSI concept, bits within the status byte of the 
packet will reflect continuation and re-send status. 

The Wrapper Verifier layer is also involved in the passing of bus master between the 
MIA and the Decoder. On the MIA side, once bus master has been granted to the 
Decoder by "IN permission", bus mastery may be regained by responding with a "Pause 
Sending" instead of LLACK or LLNAK. On the Decoder side, the Wrapper Verifier will 
declare immediate failure to send the current packet (to the higher layers) and pass bus 
mastery back to the MIA. Naturally, in this circumstance, there will pending data from 
the Decoder and IGD should remain asserted. Once the MIA has finished with the 
transaction that caused the "Pause Sending", the MIA will note that IGD is asserted and 
pass control of the bus back to the Decoder. 



PACKET FORMAT 



All data sent at the Wrapper Verifier layer has the following format. The length is the 
number of bytes of Packet Data including the packet length bytes (but not including the 2 
byte checksum) A 16 bit checksum is used to verify packet integrity. If the packet 
length overall (including the checksum bytes) is not an even multiple of 8 bytes, the 
packet will be zero padded AFTER the checksum to obtain the next 8 byte multiple. 



Length 


Status Byte 
1 Byte / bit 
mapped 


payload 


checksum 


zero pad 


(2 bytes) 


random length 


2 bytes 
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Length: (two byte field size) number of bytes, including itself, up to but not including the 
checksum. It also does NOT include the zero pad bytes (if present). The receiving MIF 
transport shall use this to recreate packets. Please note that while this implies that the 
maximum message length is 65535 bytes, as a practical matter, the maximum message 
length will be smaller and agreed to during Scanner / MIA Initialization. Since the 
current size of RAM in the MIA is constrained to 1024 bytes, and will include such 
things as the stack and variables, the maximum message length will range downwards 
from 1024, and is more likely to be in the several hundred bytes size. 
Status Byte: (one byte field size) One bit indicates if a re-send (or not). Another bit 
indicates continuation packet (or not). 

Payload: The actual data content which is being transmitted. SMI messages will be 
placed here, intact, without change. 

Checksum: (two byte field size) 16 bit twos complement checksum. 

Zero Pad: As required to make overall packet length a multiple of 8 bytes. That is, this 

field is zero to seven bytes long, and the content of any byte in this field is "00". 



2.2.3 Packetizer Layer 



This layer shall receive arbitrary length data from the SMI layer (described later) and 
send this data to lower layers broken up into packet payload 'bite sized' lumps. That is, 
if the largest packet that can be safely sent between the Decoder and the MIA (or visa 
versa) is 80 bytes, then the Packetizer Layer will break larger messages into 75 byte 
payloads (leaving enough room for the wrapper). To make this data intelligible on the 
receiving Packetizer Layer, it shall be the responsibility of this layer to send an 
"Oversized Message to Follow message" prior to sending the actual data which must be 
broken up. 

For example, suppose that the data to be sent is 1 00 bytes long, and the max packet size is 
80 bytes. The Packetizer Layer will first send an "Oversized Message to Follow" 
message to the MIA Packetizer Layer, indicating that 100 bytes of payload are to follow. 



The Decoder's Packetizer Layer will then send the first 75 bytes to the Wrapper Verifier 
Layer, which will construct a packet from that payload, the final size of that packet will 
be 80 bytes (including the checksum). This will be passed to the MIA Packetizer Layer, 
which now knows that there are another 25 bytes of data payload to follow. After the 
handshake from the Wrapper Verifier, the Decoders Packetizer Layer will send the 
remaining 25 bytes to the Wrapper Verifier. The reconstruction of the overall data 
message from packets will be limited by available memory. 

If the payload will fit into one packet without packetization, then this layer shall merely 
pass on the data without modification. 



2.2.4 Bus Master Arbitration 

In a well behaved MIA / Decoder system, the Decoder will assert IGD when it has data to 
send. At the earliest opportunity, the MIA will grant bus master to the Decoder via "IN 
permission" (note that this correlates with the SMI 'Packet Control' message). The 
assertion of IGD will occur by the Wrapper Verifier layer. The Decoder application will 
pass a pointer to the data to be sent to the Decoder SMI layer. This, in turn will be passed 
to the Decoder Packetizer layer and again in turn to the Decoder Wrapper Verifier layer, 
each layer performing the actions previously described. When the first packet is ready to 
be passed through the mailboxes, the Wrapper Verifier layer shall assert IGD. Thus, 
when the "IN Permission" is granted, the packet is sent immediately. If there is another 
packet to send, the Wrapper Verifier layer shall keep IGD asserted. If no more packets 
are to follow, the Wrapper Verifier shall de-assert IGD. 

The Decoder has two scenarios to watch. The simple scenario is that the Decoder sends 
absolutely everything that it needs to. Once all the data is sent (and low level ack'd), the 
Decoder Wrapper Verifier layer should de-assert IGD. In doing so, the Decoder 
immediately relinquishes bus master. The other scenario is when the MIA issues a 
"Pause Sending" in response to a packet. The MIA grabs bus master, precluding the 
Decoder Wrapper Verifier from re-sending the packet. Here, the IGD remains asserted 
(since there remains data to be sent, i.e.> it was not low level ack'd) and the MIA will re- 
grant "IN permission" sometime later. 

A poorly behaved MIA / Decoder system will have IGD asserted, even though there is 
NO data to send. The MIA will not be aware of this fact and will grant "IN Permission" 
to the Decoder. There is no data to send, yet the Decoder has bus master at this point. 
The Decoder should first de-assert IGD, then issue a null message, indicating that there is 
no data and permit the MIA to regain bus master. 

A very poorly behaved Decoder will not de-assert IGD. This behavior appears, at first 
glance, to be a method of retaining bus mastery for the decoder. This places the MIA in 
the untenable position of being a slave to two masters (the Decoder and the External 
Host). Once "IN Permission" has been granted to the Decoder, the Decoder has 3 



milliseconds to complete the transmission of the packet. Each subsequent packet has 3 
milliseconds to complete, the time starting from the receipt of the LLACK / LLNAK by 
the Decoder Wrapper Verifier layer. Failure to do so will cause a timeout. The MIA 
Wrapper Verifier shall then issue a "pause sending", which in turn will cause bus master 
to revert to the MIA. Naturally, the MIA will sense that IGD is still asserted and grant 
"IN Permission" again. Should this continue for multiple permissions without data 
actually being passed, the MIA system will take corrective action, up to and including a 
power on reset of the Decoder system. 

2.2.5 SMI Interface 

The SMI Interface uses the MIF Interface to transport its messages. Please consult the 
SMI Interface document for details of how that interface uses this transport to 
communicate. 

2.3 Flash Utility (The Interface Payload Configuration Utility) 

The MIA is a configurable ASIC. The configurable nature of the device will require 
support functionality. The support functionality will be required within the context of 
the scanner bootstrap, within the decoder application and within the user's PC. The 
software that runs in the PC is known as the Interface Payload Configuration Utility 
(IPCU). 

The IPCU must function within the context of a Windows environment and be, in fact, a 
windows executable. The current demo of the IPCU has a Windows Explorer feel, since 
users are normally familiar with this layout. 

The support functionality within the scanner bootstrap consists of read / write access to 
the Interface Payload Area (IPA) and to the MIA Flash memory . Other details regarding 
these areas will also be accessible, for example, max size. 

The support functionality within the decoder application will consist of read / write 
access to the MIA flash part. 

2.3.1 Requirements 

The IPCU must be able to determine what Interface Payloads (here in after IP's) are 
available. It shall be the responsibility of the IPCU to certify that the Libraries and the 
IP's conform to the format specified in this document. 

2.3.1.1 IP Sources 

IP's will be available from many sources, which can be: 



A) IP's linked into the Decoder application software. 



These IP's will remain constant throughout the life of the decoder application. They 
cannot be changed or overwritten by the IPCU. These IP's must conform to the 
format defined within this document. These IP's will not be a source for the IPCU to 
install a host, but can be a source for installing payloads from within the context of 
the decoder application. 

Most probably, this will be used as default payloads, for error conditions which are 
non-recoverable without scanner reconfiguration. 

B) IP's in a library in the Interface Payload Area (IP A) in the scanner 

The IPA is a section of flash reserved for IP's. This is configurable and can be 
overwritten by the IPCU, as required. Libraries loaded into this area must conform to 
the format specified within this document. 

The IPA must also contain an allocation table, that distinguishes those areas that are 
allocated (used) within the IPA and those areas which are not allocated (used). 
Further, the table should indicate the start pointer to each entry in the IPA. This start 
pointer will bring us to the start of a library (see library layout) or to the start of an IP 
(see IP layout). Similar to a file allocation table for a hard drive, the IPCU must 
maintain the memory allocated (used) in the IPA. Therefore, multiple libraries and 
multiple IP's can be stored into one IPA, to the limit of the maximum number of 
bytes available. 

The IPCU can determine the content of every byte in the IPA and the size of the IPA. 
The IPCU does not know physical addresses, rather it knows relative addresses within 
the context of the IPA. 

C) IP installed as the MIA host. 

Both a source and destination, this flash is contained within the MIA part and is 
write-able by the IPCU. It will be considered to be a source for backups and a 
destination for the Installed Host. 

Only one IP can be stored here, however, this IP may be an executable which 
contains multiple hosts, similar to our current host selection paradigm. 

D) IP's individually available from the local disk, which consist of scanner backup and 
user constructed libraries 

Users may create backups or custom Libraries. This portion of the IPCU will 
investigate the network neighborhood (at user direction) for those libraries and/or 
backups. Since these will have been created by the IPCU, they will conform to the 
required format 



E) IP's and libraries available from the Symbol Technologies web page, which will have 
the 'latest and greatest'. 



The IPCU shall access our new web page which will have the latest version of 
executable MIA code for each interface. Prepackaged Libraries will also be 
available, such as a retail library. 

2.3.1.2 Sizing Requirements 

The IPCU must also determine the size of the IPA and the available size of the MIA flash 
in bytes. Support functionality within the scanner bootstrap will support this sizing 
requirement. The IPCU will prohibit the download of IP's or Libraries which will not fit 
in the designated destination area. That is, should the user attempt to fit a 65k IP into the 
MIA flash, the IPCU will prohibit the activity prior to writing the first byte into the MIA 
flash. Similarly for the IPA, the IPCU will prohibit writing to the IPA unless the object 
which is being written will fit. Informative messages will be displayed to the user, urging 
corrective action. The original contents of the IPA or the MIA flash shall remain 
unchanged in this scenario. 

2. 3. 1 . 3 Date Time Revision Functionality 

Upon connection with the scanner, the IPCU will determine the currently installed IP's in 
the three storage areas (the decoder application, the IPA and the MIA flash) and will 
determine the revision of the IP's as well as the creation date and time of the IP's The 
IPCU will compare the revision date time to the web based, Symbol Technologies 
maintained latest IP's and inform the user which IP's are out of date. Users will not be 
required to update to the latest revision, however, they must be informed of the 'out of 
date' nature of IP's that they are dealing with. 

2.3. 1.4 Backup and Restore Functionality 

The IPCU must be able to back up the IP's and Libraries that are in the Scanner. The 
backup method shall create re-installable IP's and Libraries from the raw data retrieved 
from the scanner. The source in the scanner may be from any one of the IPCU 
accessible storage areas (includes the MIA Flash and the IPA, does not include IP's 
linked into the decoder application). The destination of this backup shall be a user 
designated file, on the host PC where the IPCU is executing. 

The IPCU shall then be capable of using these backup files to restore the IP's and 
Libraries to the scanner. There shall be no notice-able artifact remaining from this 
restoration. That is, if we take a full flash memory image before and after the restoration, 
there shall be NO differences. 

Note that the IPCU will be required to maintain the revision date time information within 
the backup in the same format as other IP's. 

2.3. 1.5 Library Creation Functionality 

The IPCU must be able to create new Libraries of IP's, from existing individual IP's, 
independent of source. That is, the IPCU will provide a facility for the capture and 
bundling of individual IP's into a Library. The created Library must conform to the 



layout contained within this document. The created Library must be capable of being 
installed into the IPA and used directly by the other functionality demanded of this 
document. 

2.3. 1 . 6 New Host Installation (by IPCU) 

The IPCU must be able to install a new host in the MIA architecture. The User will 
designate the host to be installed. The IPCU must be capable of installing this host, 
considering the source to be any one of the following: (1) IPA (2) Locally available IP's 
(3) Locally available Libraries, taking one of the IP's in the library (4) Symbol 
Technologies maintained web page of IP's and Libraries. 

2. 3. 1. 7 New Host Installation (by Decoder) 

It is required that the Decoder be able to install a new host to the MIA architecture, via 
scanning a parameter barcode. That is, it is critical that the user be able to select an 
interface WITHOUT the IPCU being available. This implies that the Libraries and IP's 
maintained by the IPCU conform to the layouts in a strict manner, so that the decoder can 
depend upon the structures and IP's as found within the previously denoted areas. 

2.3.2 Scanner Requirements 

The command set to support re-flashing the MIA flash part must reside within the 
decoders' bootstrap . That is, with the Flash Download cable installed, the MIA CPU is 
held in reset and will not function. The IPCU will communicate with the Decoders' 
bootstrap, which can access the MIA flash directly for reads and writes. 

Consistent with the requirement that the Decoder install a new MIA host via barcode 
scanning, the decoder application must also support read write capability to MIA flash 
part. 

2.3.3 Interface Payload Change Requirements 

During the life cycle of the MIA, Interface Payloads will occasionally change. It will be 
the responsibility of the Agent of Change (EPCU, Decoder, etc) to update the special 128 
bytes of NVM at the highest addresses of MIA memory, at the time of IP update. 

This NVM block contains several parameters which are required for MIA functionality. 

2.3.3.1 Default Host 

One parameter is the Default Host. Each IP has at least one host, but typically several are 
present. This parameter indicates which host is the default, for the installed IP. 

2. 3. 3. 2 Installed IP Designation 



This parameter shall detail the three letter name of the installed IP. 



2. 3. 3. 3 Serial Number 



Another parameter is a 6 byte unique serial number. This serial number is programmed 
in the Symbol Technologies factory and is unique for each MIA part programmed. This 
number has several purposes. One, it is the unique USB number required for proper USB 
communications. Two, it can and will provide a method for Customer Service to identify 
revisions in hardware! Other functions may use this number, but shall not change it. 

The Agent of Change must read the serial number prior to change, store it and then 
restore it at the write phase of operation. Since this number must be unique for USB and 
indirectly identifies the hardware revision, this number must not be changed. 

Upon change in this 128 byte sector, it will be required first to erase the 128 bytes, then 
write the new values and finally install the sector checksum. It shall be the responsibility 
of the IPCU to verify that the serial number is correct (via read and compare with the 
earlier stored number) in this page PRIOR to installing the sector checksum. In this 
manner, if the user prematurely 'pulls the plug' an incorrect serial number will not be 
accepted! 

2.3.3.4 Country Code 

Another parameter is the country code used by USB. 

2.3.3.5 IP Start Address, Stop Address and Checksum 

This three value bank shall hold a pointer (inclusive) of the start address of the IP, a 
pointer (inclusive) of the stop address of the IP and a Twos complement 16 bit (2 byte) 
checksum of the loaded IP. Note that when the stored checksum is added to the 
computed checksum, the result shall be zero. This will permit verification of the installed 
IP. Proper verification shall also include the guarantee that the area constrained by the 
start and stop pointers is non-zero. Verification shall also guarantee that the start address 
is lower in memory than the stop address, that is, they cannot point to the same location 
in flash and they cannot be crossed where the stop is before the start. 

2.3.3.6 IP Freshness Date 

As the MIA architecture matures, the IP's initially intended for the MIA will be 
supplanted by IP's of later revision. Since the names of the IP's relate to the Interface 
type (and do not contain revision information) it will be necessary to store revision 
information elsewhere. The date/time of the creation of the IP (not the date it was stored 
into the MIA flash part) shall be maintained here. An additional 16 bytes will be 
reserved for a free form revision string. 

2.3.3.7 Top "128 Byte Sector" Checksum 



This twos complement 16 bit checksum, when added to the sum of the other 126 bytes of 
NVM in this 128 byte sector, shall yield a sum of zero. 

Upon power up, the MIA software shall verify that the checksum of this 128 byte sector 
is correct. If it is incorrect, it shall be assumed that the serial number (6 byte value 
detailed earlier) is correct and carried forward as is. That is, the utilities that will correct 
the 128 byte sector area will merely read the serial number contained and write the 
number read back upon restoration, without change. 
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1 Revision History 



Revisioin Issue Date Comment 



1 




First draft 5/1/2000 TC 


2 




Added LED drivers and updated bus specifications 5/11/2000 


3 




Changed the USB controller to a generic controller with SIE and UART timer 
plus OCIA interface 


4 




Changed the controller to a 8051 core 
Modified the mailbox to 8 slots 1/14/01 

rwviseci ine i/u uoniroi diiu ine uod irdiiocivtjr bpt?o. \ic.oi\j \ 


5 




Corrected few errors in the spec. 2/12/01 

Modified the wake up detection section to eliminate the 32KHz clock in suspend 
mode. 

Added pull-up resistor on RESET and CS, and pull-down resistor on FWE. 
Added the PSEN signal on the ICE version. 
Changed the cap. To 0.22uF on charge-pump. 
Added the low-power control on RS-232 output. 


6 




Changes made on the Digital I/O to be 3.3V and 5V tolerant. An I/O pin was 
spared to be the VCCIO to bring I/O voltage to the chip. 

Signal name changed as the following: 

AO -> CMD/DATA 

SUSPEND -> SCAN_PWR_EN 

SCANSTAND -> WAKEUPJN 

RSV2 -> POFJNT 

RSV3 -> VCCIO 

WAKEUP -> WAKEUP_OUT 


7 




Changed the RS-232 output resistance to 245-ohm min. 
Corrected the I/O directions for TXD__BY and RXDJ3Y. 
Change signal name SYN_CLK to USB_DET/SYN_CLK. 
Corrected few clerical errors on page 38. 
Changed SCAN_PWR_EN to SCAN_PWR_EN* 



2 Conventions 

1 . All voltage specifications for input/output pins are referred to GND, unless otherwise specified. 
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3 Reference Documents: 

The IBM-AT Hardware Technical Reference Manual 
Maxim MAX1485 Data Sheet. 
Analog Devices ADM101E Data Sheet. 
Micrel MIC2550 Data Sheet 
Philips PDIUSBD12 Data Sheet. 

Interface Between Data Terminal Equipment and Data Circuit-Terminating Equipment Employing 
Serial Binary Data Interchange (ANSI/TIA/EIA-232-F-1 997) 

USB 1.1 Specification 

Electrical Characteristics of Generators and Receivers for Use in Balanced Digital Multipoint 
Systems (ANSI/TIA/EIA-485-A-98) 

NCR 250-0006186 OCIA Interface Document 



4 Glossary and Definitions 



RS-232 


The EIA standard was adopted in 1975 for serial data communication. It is 
a common communication interface standard that permits DTEs and DCEs 
to connect successfully. 


RS-485 


It is similar to RS-232 except it uses a balanced (differential) media and 
carries signal in both directions. 


Charge Pump 


A way to convert/invert DC voltage by using switches or diodes. 


Synapse 


This is a bi-directional serial interface. 


Wand Emulation 


As it seems, it is to emulate the old Wand bar-code reader. It consists of a 
clock signal along with digital bar-code pattern. This is a unidirectional 
serial interface. 


Keyboard Wedge 


The keyboard plugs into the wedge and the wedge device plugs into the 
computer where the keyboard was. 


USB 


Universal Serial Bus is a serial communication standard. 


OCIA 


Optically Coupled Interface Adapter is a bi-directional serial interface. It 
uses clocks to synchronize data during communication. The clock is always 
originated from the receiving (Host) end. 


UART 


Universal Asynchronous Receiver Transmitter. 


PPIA 


Programmable Parallel Interface Adapter. 
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5 Application 

The chip is going to be used in a POS device to provide greatest adaptability toward different I/O 
functions. In addition, it fits all I/O configurations in a 10-pin connector. There are two versions of chips 
specified herein. One is the normal chip without additional test pads and the other is the special package 
chip with extra pins for using with an 8051 In-Circuit-Emulator. 

6 Block Diagram 

| The detailed block diagram of this multi-interface controller ASIC is depicted in the following diagram. It 
accommodates seven different I/O functions. The internal 8051 processor can select any one of these 
I seven interfaces. E i ght out of t e n conn e cto r pins a r e sh a red a mong th e s e i nt e rf a c e s The interface pins 
I were designed to-multiplex TTL. RS-232 level and 3.3 volt differential signalling . The required I/O signals 
for each function are: 



USB: D+, D- inout; 



RS-232: 



TXD, RTS out; RXD,CTS in; 
IBM+, IBM- inout; 

KBD.CLK, KBD.DAT inout; TRM_CLK, TRM_DAT inout; 
SYN_CLK, SYN_DAT inout; 
WAND_RTS, WAND_DBP out; WAND_CTS in; 
OCIA_SDATA,OCIA_CLKIN, OCIA_CLKOUT in; OCIA_RDATA out; 



RS-485: 



KBD Wedge: 
Synapse: 



Wand Emul.: 



OCIA 
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Figure 1. Multi-Interface Block Diagram . 
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VCC OSC1 

GND OSC2 

RESET* C1- 

RSV1 C1+ 

VCCIO V- 
POFJNT 

WAKEUPJN TXD/IBM+/KBD_CLK/WAND_DBP/OCIA_CLK_l 
RTS/IBM-/KBD_DAT/SYN_DAT/WAND_RTS/OCIA_CLK_0 

SCAN_PWR_EN* RXD 

WAKEUP_OUT CTS/OCIA_SDATA 
TRM_DATA'VAND_CTS/OCIA_RDATA 

STATUS_LED USB_DET/SYN_CLK 

TRM_CLK 

FWE 

CMD/DATA D+ 

ALE D- 

CS* CMD_MODE 

WR* 

RD* VCC 

DO GND 

D1 CLK_OUT 

D2 EOT* 

D3 DOWNLOAD* 

D4 V3.3 

D5 £ ^ DMA_REQ 

D6 O |° ^ DMA_ACK 

D7 1 IRQ* 



Figure 2. Chip Outline 
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7 I/O Pin Definition 



Pin Name 


Dig/ Ana 


In/Out 


No. Pin 


j Description 


VCC 


Power 




2 


Nominal +5V 


GND 


Power 




3 


Ground 


C1 + 








positive side of voltage inversion capacitor 


C1- 








negative side of voltage inversion capacitor 


V- 








-5V output out of charge pump 


V3.3 


Power 


Out 




Regulated 3.3V out 












WAKEUP_OUT 


Digital 


Out 






TEST 


Digital 


In 




Dedicated test pin 


SoaresRSVI 


Digital 


in/Out 




Spare PPIA-8051 port pin output for future use 






VCCIO 


Power 


In 




Diaital I/O cell power suoolv 


POFJNT 


Digital 


Out 




POF interrupt 


ALE 


Diaital 


In 




Address latch enable u^pd on multinlpx 
address/data mode 


WAKEUPJN 


Digital 


In 




External Wakeup input (for wakeup) 


OSC1-2 


Passive 






Crvstal inputs or Resonator inouts 


DO-7 


Diaital 


In/Out 




8— bit data bus 


RD* 


Diaital 


In 




Read Strohp 


WR* 


Digital 


In 




Write Strobe 


FWE 


Digital 


In 




Flash Write Enable 


CMD/DATA 


Diaital 


In 




CMD (AaddressVData sinnal indicator-used oin 
non-multiplex mode- 


CS* 


Digital 


In 




Chip Select 


SCAN PWR EN* 


Diaital 


Out 




Scanner Power Enable control 

WVyCJI II 1^1 1 viVCI >— 1 luUIC Owl III VI 


RESET* 


Digital 


In 




Master Reset 


EOT* 


Digital 


Out 




End of DMA transfer 


D+ 


Analog 


In/Out 




USB Differential Positive out 


D- 


Analog 


In/Out 




USB Differential Negative out 


TXD/IBM+/KBD CLK/WA 
ND_DBP/OCIA_CLK_l 


Analog 


In/Out 




RS-232 TXD/485 Differential Pos/Keyboard 
clockA/Vand DBP/OCIA clock in 


RTS/IBM- 

/SYN DAT/KBD DAT/WA 
ND_RTS/OCIA_CLK_0 


Analog 


In/Out 




RS-232 RTS/485 Differential Neg/Synapse 
DATA/Keyboard DATA/Wand RTS/OCIA elk out 


DOWNLOAD* 


Digital 


Out 




Download flag 
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Pin Name 


Dig/Ana 


In/Out 


No. Pin 


Description 


RXD 


Analog 


In 




RS-232 RXD signal 


CTS/OCIA_SDATA 


Analog 


In 




RS-232 CTS/Keyboard data 


TRM_CLK 


Analog 


In/Out 




Terminal Clock 


TRM_D AT/WAN D_CTS/0 
PIA RHATA 

O IM inL/M 1 /A 


Analog 


In/Out 




Terminal DATA/Wand CTS/OCIA RDATA 


UOD L/L 1 / O I INVy V> l_f\ 


Ml IdlUy 


In/Hi it 




Oyllapot; v^HJUft 


pi k ni jt 


L/iy Ileal 


Oi it 




r 1 vjyi dl i Ii 1 IdUlcJ v-»iUm\ ytJIItJIdlUI 


DMA RFO* 


LJiy lid! 


Out 




L/IVI/A ICljUcol 


DMA APK 


ninital 


In 
ii i 






IRQ* 


Diaital 


Out 




Interruot Reouest 


CMDJVIODE 


Digital 


In 




Command mode flag 


STATUS J.ED 


Analog 


Out 




Status LED drive 


TXD_BY 


Digital 


In 




RS-232 TXD Bypass 


RXD_BY 


Digital 


Out 




RS-232 RXD Bypass 



Total Pin 52 
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VCC «k:mM 
GND 
RESET* 
RSV1 
VCCIO 
POFJNT 
WAKEUPJN 
STATUS_LED 

SCAN_PWR_EN* 
WAKEUP OUT 





5? 



If).: 



CD 



iii 

(01 
Q. 



COSC1 



wdt inh: 



EMULATE 



•J 



FWE 

CMD/DATA 
ALE 



WR 
RD' 
DO 
D1 
D2 
D3 
D4 
D5 
D6 
D7 



OSC1 
OSC2 
C1- 
C1 + 

V- 
TEST 

TXD/IBM+/KBD_CLK/WAND_DBP/OCIA_CLK_l 
RTS/IBM-/KBD_DAT/SYN_DAT/WAND_RTS/OCIA_CLK_0 

RXD 

CTS/OCIA_SDATA 
TRM_DAT/WAND_CTS/OCIA_RDATA 
USB_DET/SYN_CLK 

TRM_CLK 
D+ 

D- 

CMD_MODE 

TXD_BY 
RXD_BY 

VCC 
GND 

CLK_OUT 
EOT* 
* DOWNLOAD* 

V3.3 

DMA_REQ 
DMA_ACK 

IRQ* 




CO f GO 



ro 



Figure 3. Chip Outline of Special Bond out Chip 
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8 I/O Pin Definition for the Special Bond Out Chip 



Pin Name 


Dig/Ana 


In/Out 


No. Pin 


Description 


VCC 


Power 




2 


Nominal +5V 


GND 


Power 




2 


Ground 


C1 + 








Positive side of voltage inversion capacitor 


C1- 








Negative side of voltage inversion capacitor 


V- 








-5V output out of charge pump 


V3.3 


Power 


Out 




Regulated 3.3V out 












WAKFIJP OUT 


L/iy lldl 


Out 

vUl 






1 I— O 1 


U/iy lldl 


In 
ii i 




DpHipatprl fpct nin 

L/tJUlOdltrvJ ItJol pill 


Of/ait?or\ov I 


UiyiLdl 


In/Out 
ii i/um 




Cnarp PPI A oi itni it for ft iti iro i icp 




1 UVVCI 


In 
ii i 




LJiyiidi i/w vuiidyc 


POF INT 


L/ly lldl 


Out 




I l^\R PiiIcp of Franco Qinn^tl 
uou ruioc ui ridiiic oiy i idi 


Al F 


i-'iy iidi 


In 
ii i 




AHHtpqq 1 atr*h Fn^hlp iiqpH on miiltinlPY 
nUUI COO I_dlL/ll L_l IdUlc UoCU VJll IIIUIlipitJA 

cKJUi Uoo/Qdld mOUc 


WAKFIJP IN 


i_/iy !Ldi 


In 
ii i 




FYfprnal w/pkpi in innnt 

l— A Id 1 Idi WCirVCU yJ II tpUL 


OSC1-2 


PpqcK/p 
i aooivc 






("trv^tal inmite or Rp^nn^itor innnte 

v_/i yoidi ii ipuio ui ixcoui icjiui iii^ulo 


DO-7 


Dinital 

L*/iy 1 LCI 1 


In/Out 






RD* 


L/iyildl 


In 
ii i 




Rp»H Qtrohp 


WR* 

V V 1 \ 


Dinit^l 

Ulyllal 


In 
ii i 




Wrifp Strohp 
v vi lie? o u \juc 


FWF 


L^iyiidi 


In 
ii i 




t idol i v v i lit? c-i iduit; - 


CMD/DATA 

oivi \-Ji LJr\ i r\ 




In 
ii i 




f*yn i / AHHrPQQ\/Data Qinnal iiqpH in non-mi ittinlpy 
wiviL/ yrAUwi coo // Udia oiy I idi uocu ill i iui i-i i luiupioA 


modeCMD(address) or DATA 


cs* 


i_/iy iidi 


In 
ii i 




Hhin ^plprt 


SCAN_PWR_EN* 


Digital 


Out 




Scanner power enable 


RESET* 


Diqital 


In 




Master Reset 


EOT* 


Digital 


Out 




End of DMA transfer 


D+ 


Analog 


In/Out 




USB Differential Positive out 


D- 


Analog 


In/Out 




USB Differential negative out 


TXD/IBM+/KBD CLKA/VA 
ND_DBP/OCIA_CLK_l 


Analog 


In/Out 




RS-232 TXD/485 Differential Pos/Keyboard 
clock/Wand DBP/OCIA clock in 


RTS/IBM- 

/SYN_DAT/KBD_DAT/W 


Analog 


In/Out 


1 


RS-232 RTS/485 Differential Neg/Synapse 
DATA/Keyboard DATA/Wand RTS/OCIA elk out 
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Pin Kl^mp 

1 II 1 INCH 1 IC 


Uly/rM id 


In/Hi it 


Mo Pin 


Description 


AND RT^/OPIA PIK O 










DOWNLOAD* 


Digital 


Out 




Download flag 


RXD 


Analog 


In 




RS-232 RXD 


CTS/OCIA_SDATA 


Analog 


In 




RS-232 CTS/Keyboard data 


TRM_CLK 


Analog 


In/Out 




Terminal Clock 


TRM_DAT/WAND_CTS/ 

UUIA_KUA 1 A 


Analog 


In/Out 




Terminal DATA/Wand CTS/OCIA RDATA 


Uob_Ut 1 /oYNO_OLr\ 


Analog 


In/Out 




Synapse Clock 


pi m it 


uigitai 


out 




Programmable Clock generator 


UlviA_Kt:U 


Digital 


/""X . ,4 

Out 




DMA request 


UMA_AUr\ 


Digital 


In 




DMA acknowledged 


IKU 


Digital 


Out 




Interrupt Request 


yir\ K A/^vnvCT 

OMD_MOUE 


Digital 


In 




Command mode flag 


o 1 A 1 Uo_LbU 


Analog 


Out 




LED drive transistor 


1 XD_dY 


Digital 


In 




RS-232 TXD Bypass 


RXD_BY 


Digital 


Out 




RS-232 RXD Bypass 


a r\"7 n 

AD7-0 


Digital 


In/Out 




8051 Address/Data bus 


Alo-o 


Digital 


In/Out 




8051 Address bus 


OWK 


Digital 


In/Out 




8051 Write Strobe 


OKU 


Digital 


1 //-\. ,A 

In/Out 




8051 Read Strobe 


OALb 


Digital 


In/Out 




8051 Address Latch Enable 


Po.0-5 


Digital 


In/Out 




8051 Port 3 


P1 0.7 




In/Hi it 




onci Dr\rt 1 
OUDT Kon 1 


PSEN* 


Digital 


In/Out 




8051 PSEN 


C0SC1 


Digital 


Out 




8051 OSC1 


EMULATE 


Digital 


In 




8051 Emulate enable 


WDTJNH 


Digital 


In 




WDT Inhibit control 



Total Pin 88 
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Electrical Specifications 



Parameter 


Min 


Max 


Unit 


Condition 


Supply Current (Normal Mode) 




TBD 


mA 


VCC = 5.25V 


Supply Current (Power down 
Mode) 




1 max 


mA 


VCC = 5.25V with -5V charge pump on 


Supply Current Total (Suspend 
Mode) 




§00-350 
max 


uA 


VCC. VCCIO = 5.25V-with -5V charae Dump off 


SuddIv Voltaqe. VCC 


4.75 


4^5—5.25 


V 




SuddIv Voltaqe, VCCIO 


3 


5.25 


V 


VCC = 4.75 - 5.25 V 








Supply Current. VCCIO 




TBD 


uA 


VCC. VCCIO = 5.25 V 








Maximum Input Voltage Range 


-5 


5.7 


V 


For bipolar I/O pins 




-0.7 


5.7 


V 


For uni-polar I/O pins 


Internal Resistors 




+/-30 


% 


At full temperature range 



10 PLL Clock Generator 

The PLL is used to multiply (X4) the input crystal or resonant frequency (12MHz) to the required 48MHz 
clock for the USB core. The clock oscillator shall be made so that either a low-cost crystal or a resonator 
can be used in application. The start time for the PLL shall be less than 10 ms as specified in the USB 
specification. There shall be several clock outputs from this block, which are 48MHz, 24MHz, 
| 1 .8461 5MHz (24MHz divided by 1 3), 300KHz and clock output for external applications. The PLL on/off 
control shall be provided so that the PLL can be turned off via the embedded micro. This PLL__ON_OFF 
signal is an active low signal, which will keep the PLL oscillator on while it is low. The DPLL of USB SIE 
uses the 48MHz clock, whereas the CPU uses the 24MHz and 300KHz is used by the WDT. 

11 Charge Pump 

The charge pump is used to convert +5V to -5V for the RS-232 transceiver. It is desirable that the charge 
pump can be shut-off during USB suspend mode. This charge pump will run on a separate oscillator other 
than the PLL described above. An on/off control is required to turn this charge pump off during the USB 
suspend. The CP_ON control is an active high signal, which will be turning the charge pump on after 
power on reset. This CP_ON will be controlled via the internal 8051 processor. It is required to keep this 
charge pump on during USB mode due to the internal circuit switching speed requirement. 



REV. A 



0.22uF ^ Ci 



0.22uF^: C2 



+5V 

p 

C3 

— \( — r- 
0.1uF 

VCC GND 



ci- 
v- 
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CP_ON: Charge pump on when it is '1 ' 
Charge pump off when it is '0' 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


Internal Oscillator 


120K 


Hz 




V- Voltage 


4.2 


V 


Total current = 5mA, VCC=5.0V 



12 USB SIE 

The USB specification shall comply fully with the USB Specification Rev. 1.1. It will only be configured as 
a full-speed (12Mbps) peripheral function. 

• SIE (Seriates Interface Engine) 

• Serial data transmit and receive 

• DPLL receiver clock recovery 

• CRC generation/checking 

• NRZI encoding/decoding 

• Bit stuffing/unstuffing 

• Packet Identifier decode 

• EOP detection 

• Device Reset detection 

• Suspend detection 

• Stalled detection 

• Error Checking 

o CRC error 

o Bit Stuff Errors 

o Sync Field Errors 

o EOP Errors 

o Token Errors 

o Data / Token PID Errors 
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o Data Toggle Errors 
o Hand Shake Errors 
o Byte Boundary Errors 
o Error and Transaction Logging 
• Support Isochronous mode 

o Provide at least 1 K bytes of end point FIFO memory. 



13 Processor 

An 8051 or compatible processor running at 4 clocks per machine cycle or faster shall be used. The 
scratch pad RAM shall be 256 bytes and the total address range shall be no less than 64K bytes. There 
are at least two UARTs and two timers incorporated, which includes the one used for baud rate 
generation. There shall be two dedicated ports (e.g. port 1 and 3) available. The CPU will be operated 
with a 24MHz clock. The 8051 core is a Svnopsys core (DW8051) that is similar to the Dallas 80C320. 

14 USB Transceiver 



The USB transceiver is the physical layer of USB. Only the full-speed mode is required in this transceiver 
design. Thus a 1 .5K resistor is connected between 3.3V supply and D+ via a switch to allow 
connect/disconnect via the control of the 8051 processor. There are total of seven signals connected 
to/from the USB core. The DIDIF is the single ended differential output and the DIP, DIM, DOP, DOM is 
differential input and output signals from the USB SIE. The CONN signal is used to engage the pull-up 



CONN 
(from BUS interface) 



3.3V 



OE* 

(from USB core^ 

(to US B qgre) nmiF 



(from ^Bcore,U, 



TGEN* 



USB Transceiver 



I.5K 



D+ 



resistor whenever the USB connection is required. The TG_EN* (active low) signal is used to turn on the 
internal Transmission Gate to allow the USB output once the USB connection is established. The USB 
core will only establish its connection with remote host if and only if valid SETUP packet is received. The 
CONN signal is controlled through the 8051, where as the TG_EN* is generated by the digital hardware. 
It is noted that the enabling of pull-up resistors on TRM CLK and TRM DAT will automatically negate the 



TG EN* regardless whether the USB connection is still active. 
specifications are as detailed in the following table . 



The I/O truth table and its electrical 



SUSPEND 


CONN 


OE* 


DIDIF 


DOP 


DOM 


DIP 


DIM 


D+ 


D- 






(Notel) 
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0 


1 


1 


X 


X 


X 


0 


0 


D+,(D-)<0.3V, 
Pull-up 
Resistor is 
enabled 


Receive 


0 


1 


1 


0 


X 


X 


0 


1 


D->(D+)+0.2V. 

Pull-un 

1 Ull Li yJ 

Resistor is 
enabled 




0 


1 


1 


1 


X 


X 


1 


0 


D+>(D-)+0.2V, 

Pi ill i m 

I Ull U|7 

Resistor is 
enabled 




0 


1 


1 


X 


X 


X 


1 


1 


D-,(D+)>2.7V, 
Pull-up 
Resistor is 
enabled 




0 


1 


0 


X 


0 


0 


0 


0 


0 


0 


Transmit 


0 


1 


0 


0 


0 


1 


0 


1 


0 . 


1 




0 


1 


0 


1 


1 


0 


1 


0 


1 


0 




0 


1 


0 


X 


1 


1 


1 


1 


1 


1 




1 


1 


1 

(Note 
2) 


1 


X 


X 


1 


0 


Pull-up 
Resistor is 
Enabled; D+,D- 
in Input Mode 


Suspend 


X 


0 


1 

(Note 
2) 


X 


X 


X 


X 


X 


Pull-up 
Resistor is 
Opened; D+,D- 
in Hi-Z mode 
(same as Input 
Mode) 


Transceiv 
er is 

Disabled 



Note 1 - The CONN going low will mean the USB D+ and D- signals will not be used, such as in the non- 
USB I/O modes. The CONN signal will control when the D+ and D- drivers are turned off. Whenever the 
CONN signal is low, the D+ and D- pins will be in high impedance state and the Differential Receiver will 
be turned off (zero current state). 

Note 2 - In either the Suspend Mode or non-USB mode the Transceiver shall automatically be switched 
to the Input Mode. 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


Logic Input Threshold Low 


0.8 max 


V 




Logic Input Threshold High 


2.4 min 


V 




Logic Output High 


4.6 min 


V 


VCC = 5V 
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Parameter 


Typical 


Unit 


Condition 


Logic Output Low 


0.4 max 


V 


I = 1mA 


Transceiver Output Hi Voltage 


2.8 - 3.6 


V 


Rload = 15K 


Transceiver Output Lo Voltage 


0.3 max 


V 


Rload = 15K 


Transceiver Capacitance 


20 


PF 


Pin to GND 


Transceiver Diff. Common Mode 


0.8-2.5 


V 




Transceiver Diff. Input Sensitivity 


0.2 


V 




Transceiver Input Hysteresis 


200 


mV 




Transceiver Output Risetime 


4-20 


ns 


Cload = 50pf 


Transceiver Output Falltime 


4-20 


ns 


Cload = 50pf 


Risetime/Falltime Matching 


+/-10% 






Transceiver Output Crossover 


1.3-2.0 


V 




The Pull-up resistor 


1.1K-1.9K 


Ohm 




Analog-switch Rds ON 


75 max 


Ohm 




Analog-switch turn-on time 


200 max 


ns 




Analog-switch turn-off time 


200 max 


ns 




Switch feed-thru capacitance 


0.5max 


PF 




Transceiver Input Voltage 


±5 


V 





15 Bus Interface 

The parallel bus interface is used to communicate with the embedded micro as well as with the clock 
output control. The parallel bus input/output is similar to what is illustrated in the Philips Semiconductor 
PDIUSBD1 2 datasheet. 

The following specification applies to all Bus Interface logic signals, which include DO-7, WR*, RD*, CS*, 
ALE, AO, IRQ*, DMA_REQ, DMA_ACK, CLKOUT, EOT*. 

| There internal pull-up to VCCIO shall be provided for both the CS* and RESET* signals, where as pull- 
down shall be provided for FWE signal. 



Signal Name 


I/O type 


Description 


Polarity 


DO-7 


IO 


Bi-direction data bus 




CS* 




Chip select 


Negative 


ALE 




Address Latch Enable 




WR* 




write strobe 


Negative 


RD* 




read strobe 


Negative 


AO 




Address 1=command, 0=data 
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bignai Name 


l/U type 


Description 


Polarity 




n 


uivim request 




DMA_ACK 


i 


DMA acknowledge 




EOT* 


i 


End Of Transfer 


Negative 


FWE 


i 


Flash Write Enable 




IRQ* 


0 


Interrupt Request 


Negative 



The Bus Interface I/O will be either 3.3V or 5V depends on the supp 
its electrical specification is as the following: 



y voltage applied to the VCCIO and 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


VCCIO Voltage range 


3.0 - 5.2 


V 




Logic input voltage 


0-5.5 


V 




Logic Input Threshold Low 


0.8 max 


V 




Logic Input Threshold High 


2.4 min, 3 max 


V 




Logic Output High 


VCCIO-0.1 min 


V 


I = 100uA 




VCCIO-1 min 


V 


I = 4mA 


Logic Output Low 


0.4 max 


V 


l = 4mA 


Output Short Circuit Current 


+/-25 


mA 




Output Disable leakage Current 


+/-10 


uA 


Vout = VCC or 0V 


Output Rise Time 


4-20 


ns 


Cload = 50PF 


Output Fall Time 


4-20 


ns 


Cload = 50PF 


Pull-up Current 


10 


uA 


Vin = 0V and VCCIO = 5V 


Pull-down Current 


10 


uA 


Vin =5V and VCCIO = 5V 



Using the ALE signal, the Address and Data can be multiplexed through DATA[7..0] in a same bus cycle. 
The actual bus cycle with ALE is depicted as the following. 



ALE' ; 




;:J 


Stavll 


Htllax 


DATA[7..0) 




' ADDRESS I DATA > ) 
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comment^'. ; , 


Dtalew 


20 






width of ALE high 


Stavll 


10 






address valid to ALE low 


Hale 


5 






ALE low to address transition 



REV. A 









comment ,-• • 


Dtalew 


20 L ; - 




width of ALE high 


Stavll . 


MS 




address valid to ALE low 


Hale 


11131 




ALE low hold time : >. 



;CS*/::;:- 






\ & 


♦btwhch 

*Dtwc . : '4 


m 


Jbtrhch:-;:;; 

• p'trc;;;;:.' 
















/ 
















DATA[7,.0] :; 




h stv 


'•SU-* 

ADt 


*ntwh4 : : : 


-+ 


^Dtriidz 
trid/ 














iRESS) 










WR* 












Dtwlw 










•Dtcl\ 


— — Dtwc— — — ; ► 

a v. ; rv V 

Dtwlw 








RD* 






Dtclr 


Dtrlw 























In the non-ALE bus sequence, the address and data are clocked in separate bus cycles. The read bus 
sequence is depicted above. 



And the timing constraints are as follows: 
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name 


rnin - 


mix 


comment . */, ; T 1 




Dtwlw 


30 




WR*low pulse width 




Dtclwl 


0 




CS*lowtoWR*low 




Stwsu 


10 




write data setup time 




Dtwc 


200 




write cycle time 




Htwb 


i°. 




write data hold time 




Dtwhch 


5 




WR* high to CS* high 




Dtrlw . 


160 


5000 


read pulse width 






200. 


5000 


read cycle time 




Dtrhch 


5 




RD* high to CS* high 




Dtciri 


0 




CS*lowtoRD* low 




Dtrldv 




20 


RD*lowto data Valid 




Dtrhdz 




20 


RD* high to data hi-z 




mm; 


max), 

*'-',T 






btihi^lrit^: ^W^v^A 


Dtwlw 


30 




na (delay) 


WR* low pulse width / : . 


Dtclwl 






na (delay) 


CS*lowto WR*:ldw; : ; ; ; 




.:ip>-.; 




50 


write data setup time 




200 




na (delay) 


write cycle time 










write data hold time 


















ria (delay) : . : 


?WR* high to CS* lijyh : : . ; 


Dtrlw , 


160 




i6a::(deiay) : 


read pulse width 


Dtrc: ; 


■200 ; 5| 




na (delay) ; 


read cycle time :: 


btrhch : : . 


. 




na (delay) 


RD* high to CS* high 








na :(dejary)i 


CS* low to RD* low* 


Dtrldv 




20 


na (delay) 


RD* low to data Valid 


Dtrhdz 






na (delay) 


F?D* high to data *hlf^'^ 



The memory map is listed mas the following table : 



FWE=0 FWE=1 



Address 


Register 


Address 


Register 


00H 


Mailbox 0 


00H - 7FH 


FLASH DATA 


01 H 


Mailbox 1 


80H 


Flash Page 


02H 


Mailbox 2 


81H 


Flash Status 


03H 


Mailbox 3 


82H 


Flash Error 
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04H 


Mailbox 4 


83H 


Flash Erase 
Mode 


05H 


Mailbox 5 


84H 


Flash Erase 


06H 


Mailbox 6 


85H - FFH 


reserved 


07H 


Mailbox 7 




08H 


Interrupt 
Status 


09H 


Interrupt Mask 


OAH 


Status 


OBH 


CLK.OUT 


OCH 


CLR MB INT 


ODH 


CLR RTS INT 


OEH 


Decode Pwr 
OVRIDE 


OFH 


PWR Status 


10H-FFH 


reserved 



16 DMA Controller 

The purpose of this DMA controller is to provide a high-speed data transfer channel between the USB 
FIFO and the external processor. Since DMA controllers allow the data to flow directly in or out of the 
processor RAM, it eliminates the overhead incurred by the mailbox data transfer described in the previous 
section. This is essential for those applications that require Isochronous USB mode for data transfers, 
such as video applications. Upon data transfer, the DMA controller will handshake with the external DMA 
controller via its dedicated DMA_REQ and DMA_ACK signals. In order to simplify this DMA 
implementation, only the single cycle mode needs to be supported in this device. The DMA controller is 
controlled via the embedded micro only . 

The timing diagram for the DMA is as following. 
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DMA REQ 


/ \ 


r -TALRH— »| 

1 \ 1 \ 


DMA ACK 


. » v ■# v • . II V 


DATA|7..0] 




DAT 




It 


r-^Trhri7 

' ~ 1 II \UL 




— (_. 






HG 


gy'-' • — - — 


WR* 






Trhsh 

Twc - ' 

Twlw 




Twlw '. 






\_J 






RD* 














Eor 








1 1 
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Trlw 



Trldv 



Trhdz 



Trhsh: 



Twc 



TALRH 



Twlw 



Tew 



30 



100 



200 



150 



30 



83 



20 



20: 



83 



read pulse width 



RD* low to data Valid 



RD^ high to data hi-z 



time Req High to Strobes High 



write cycle time 



time from: ack low to req high 



WR* low pulse width 



time EOT pulse width 



TrlW 



30 



na (delay) 



read pulse width 



Trldv 



20 



na (delay) 



RD* low to data Valid 



Trhdz 



20 



na (delay) 



RD* high to data hi-z 



Trhsh- 



na (delay) 



Time Req High lu Slrobes High 



Twc 



200 



na (delay) 



write cycle time 



TALRH 



150 



na (delay) 



time from ack low to req high 



Twlw 



30 s ' 



na (delay) 



WR* low: pulse width 



Tew 



83 



83 



ha (dejay) 



time EOT pulse width 



The following registers are used to set up the DMA controller. The address register is a 4-bit register with 
number 0-15 indicating the FIFO for end point 0 to 1 5. The count registers are 16 bit wide. The control 
register is used to commence the DMA transfer. Please be aware that the following registers are 
accessible only via the 8051 micro. 



DMA ADDRESS REGISTER (R/W) 



ADDR:9418h 



D7 



D6 



D5 



D4 



D3 



D2 



D1 



DO 
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D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 




DMA COUNT REGISTER MSB (R/W) 


ADDR:9417h 




D7 


D6 


D5 


D4 


D3 


D2 


D1 




DO 














D49 


DQ8 


The D1 and DO contain the two upper bit of the ten bit of the DMA count. 








DMA COUNT REGISTER LSB (R/W) 


ADDR:9416h 




D7 


D6 


D5 


D4 


D3 


D2 


D1 




DO 


D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 




DMA CONTROL REGISTER (R/W) 


ADDR:9419h 




D7 


D6 


D5 


D4 


D3 


D2 


D1 




DO 










INT EN 


DMA 
DIR 




DMA 
EN 



DMA EN: 
DMA DIR: 
INT EN: 



DMA enable 
DMA direction 
DMA INT enable 



1 : Start; 0: Stop (reset) - self clearing 

1 : DMA write; 0: DMA read (out of RAM) 
1 : ENABLE; 0: DISABLE (reset) 



CLEAR DMA INTERRUPT REGISTER (W) 
D7 D6 D5 D4 D3 



ADDR: 941 Fh 



D2 



D1 



DO 



Write to this register with any data will clear the DMA interrupt. 



17 Clock Generator 

The clock generator shall be provided so that clock frequencies of 6, 12, 24 MHz can be programmed as 
output on CLKOUT. This clock output can be used as a clock source to the external micro-controller in a 
typical decoder application. The clock frequency selection is performed via the bus interface. 
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The electrical specification of CLKOUT is as follows: 
Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


*Duty Cycle 


49-51 


% 




Logic Output High 


VCCIO-0.1 min 


V 


l = 100uA 




VCCIO-1 min 


V 


l = 4mA 


Logic Output Low 


0.4 max 


V 


l = 4mA 


Output Short Circuit Current 


+/-25 


mA 




Output Disable leakage Current 


+/-10 


uA 


Vout = VCCorOV 


Output Rise Time 


4-20 


nS 


Cload = 50PF 


Output Fall Time 


4-20 


nS 


Cload = 50PF 


Note: * this parameter is for the output rise/fall time symmetry. 



CLK_OUT REGISTER (R/W) ADDR: OxOB 



D7 D6 D5 D4 D3 D2 D1 DO 



CLK 
ENA 












S1 


SO 



CLK ENA: CLK_OUT enable 1 : ENABLE (reset); 0: DISABLE 
S1 - SO: 0: 6MHz(reset); 1 : 1 2MHz; 2: 24MHz 

The (reset) next to the state indicates the default setting after RESET. 
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18 Mailbox I/O Block 

The diagram labeled "BUS INTERFACE AND MAILBOX DIAGRAM" depicts the basic architecture of the 
mailbox I/O block. The mailbox is designed to facilitate the command and data transfer between the 
external processor and the embedded 8051 micro. Although the read and write to the mail boxes are 
sharing the same address, there are physically two separate sets of eight registers dedicated to the input 
and the output mail boxes as noted WREG(0-7) and RREG(0-7) in the following diagram. Interrupts shall 
be generated upon the writing and the reading of register 7. The writing of WREG7 will cause the 
interrupt to the 8051, where as the reading of WREG 7 via 8051 will cause interrupt being generated to 
the external processor. Both the buffer full and empty interrupt shall be made programmable via 
processor control as described later in this section. The status register shall be made available to both 
sides. In addition, there shall be a semaphore available for each side to signal its readiness. This shall 
be done via the standard interface without added extra I/O pins. They are called the MB_RTS and 
MB_CTS hereafter to avoid any confusion. The 8051 processor owns the MBJRTS, where as the 
MB_CTS does the external scanner processor control. There are two registers set aside to clear the 
Mailbox interrupt and CTS interrupts. 

Since the power to the external scanner is controlled via the 8051, the power status of this chip can be 
monitored by the external micro via the power status register. This power status register contains not 
only the power status of the scanner but also the PLL on/off status of this chip. There will be another 
register to allow the external micro to prohibit the 8051 from removing its power. The detail description of 
the power state and control registers will be in the Wake Up and Power Control section of this document. 
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nf7 n? 



WR' 



_BD!_ 



AIF 



_Afl_ 



FWE 



Rl isimz m 




INT* 



WREGO 



WREG1 



WREG2 



WREG7 



WSTAT/CTRL 
I 




RAM BLOCK 



niNf7 m i 



3 



Status Register 



busqubz ca 



RREGO 



RREG1 



RREG2 



RREG7 



RSTAT/CTRL 



DW8051 Core 



uousl 



^ DMAJREQ* 



DMA^ACK* », 



EOT 



DMA 
CONTROLLER 




ffl^3MftQUI 



BREQ 



BACK 



BUS INTERFACE AND MAILBOX BLOCK DIAGRAM 




MAILBOX INTERRUPT CONTROL (8051 ) REGISTER (R/W) ADDR: 9409h 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


WREG 1 
FULL 


RREG 1 
EMTY 


D5 


D4 


D3 


D2 


D1 


DO 



1 : enabled 0: disabled; 
RREG EMPTY: interrupt on RREG emptied by ext. proc. 1 : enabled 0: disabled; 
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MAILBOX INTERRUPT STATUS (8051) REGISTER (R) 



ADDR: 940Ah 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


WREG 1 
FULL 


RREG 1 
EMTY 


D5 


D4 


D3 


D2 


D1 


DO 



WREG FULL: flag signals the WREG full event 1 : buffer filled 0: nothing; 

Reading the Mailbox 7 clears the interrupt. 
RREG EMPTY: flag signals the RREG empty event 1 : buffer emptied 0: nothing; 

Writes to CLEAR MB EMPTY INTERRUPT REG (941 Ch) will clear the interrupt. 



CLEAR MB EMPTY INTERRUPT REGISTER (W) 
D7 D6 D5 D4 D3 D2 



ADDR: 941 Ch 
D1 DO 



Writes to this register will clear the RREG EMTY interrupt. 

MAILBOX INTERRUPT CONTROL (EXTERNAL) REGISTER (R7W) ADDR: 09H 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


RREG 1 
FULL 


WREG 1 
EMTY 


RTS 
EVENT 








PULSE 
INT 


INT 
POL 



RREG FULL: interrupt on RREG filled by MIA's 8051 1 : enabled 

WREG EMPTY: interrupt on WREG emptied by MIA's 8051 1 : enabled 

RTS EVENT: MB_RTS event interrupt 1 : enabled 

PLUSE INT: PULSE interrupt or LEVEL interrupt 1 : PULSE 

INT POL: interrupt signal polarity 1 : active high 

MAILBOX INTERRUPT STATUS (EXTERNAL) REGISTER (R) 

D7 D6 D5 D4 D3 D2 D1 



0: disabled; 
0: disabled; 
0: disabled; 

0: LEVEL; 160ns Pulse 
0: active low; 

ADDR: 08H 

DO 
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WREG 1 
EMTY 



RREG 1 
FULL 



RTS 
INT 



RREG FULL: flag signals the RREG full event 
WREG EMPTY: flag signals the WREG empty event 
RTS INT: flag signals the MB_RTS event interrupt 



1 : buffer filled 0: nothing; 
1 : buffer emptied 0: nothing; 
1 : Event_occurred 0: nothing; 



MAILBOX STATUS (EXTERNAL/INTERNAL) REGISTER (RAW) ADDR: 0AH/9408h 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


RREG 1 
FL/RD 


WREG 1 
FL/RD 


RTS" 
FLAG 


CTS 3 
FLAG 











RREG FL/RD : flag set to T when the RREG is filled and clear to '0' when the RREG is emptied; 
WREG FL/RD: flag set to '1 ' when the WREG is filled and clear to *0' when the WREG is emptied; 
RTS FLAG: RTS flag is set or reset by the 8051 1 : set 0: reset; 

CTS FLAG: CTS flag is set or reset by the external processor 1 : set 0: reset; 

MAILBOX (EXTERNAL/INTERNAL) REGISTER 0-7 (W/R) ADDR: 00-07H/9400-9407h 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 



Notes: 

1 Both the FULL and EMPTY interrupts or status are modified upon the writing and reading of the 7th 
register of either WREG or RREG. 

2 Only the RTS FLAG can be written by the MIA's 8051 process with a T or '0'. Writing to other bits of 
this register has no effects on them. 

3 Only the CTS FLAG can be written by the external process with a '1 ' or '0'. Writing to other bits of this 
register has no effects on them. 



Although the reading and writing of the mailbox are done through the same addresses, there are two 
physical banks of mailbox registers. The reading and writing are always pertaining to its perspective 
incoming and outgoing mail registers. For example, the internal 8051 processor can only write to the 
RREGO-7 and read from the WREGO-7, where as the external processor only writes to the WREG0-7 and 
reads from the RREGO-7. 
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19 FLASH ROM/Static RAM 

The total amount of program space in the FLASH ROM shall be 32Kilo-bytes. The FLASH block shall be 
partitioned into 128-byte erasable sectors. The device shall provide required FLASH programming 
voltages so that In-System-Programmability is available without additional supply voltages other than the 
prime voltage (+5VDC). The FLASH shall guarantee at least ten thousand (10,000) reprogramming 
cycles. 

There should be 2K bytes of Static RAM embedded in this device in addition to the 256-byte scratch pad 
for the 8051 . Both ROM and RAM shall be setup for byte-wide (8-bit) access. The read access time for 
FLASH ROM shall be no worse than 80ns and no worse than 20ns for SRAM read/write accesses. 

20 FLASH ROM Programming 

The programming of this embedded FLASH will be designed without micro intervention, which would 
otherwise require additional RAM to facilitate the FLASH load. The underlying FLASH programming 
method reflects a generic FLASH device programming. Upon detecting the FLASH WRITE (via FWE 
signal), the device will enter its FLASH memory mode. Meanwhile, the embedded micro will relinquish 
control of all buses and hold itself in reset state. The local controller can then access the embedded 
FLASH blocks as if it is a passive memory device. In order for the local controller to communicate with 
an external host during FLASH programming, the TXD and RXD will be bypassed to the local controller. 
The full 32K of FLASH block is divided into 256 of 128 byte sectors. This arrangement is to work around 
the limitation of using the 8-bit bus. Conjoining both the PAGE register and the offset of the seven LSB 
bits from the address makes up the actual address to the FLASH memory. Once the PAGE register is 
set, subsequent access will be made to the page locations offset by the ADDRESS latch (refer to bus 
interface for ADDRESS latch). It is important to remember that the following registers are only visible 
while Flash Write Enable (FWE) is active. 



FLASH DATA REGISTER (R/W) ADDR: 0-7FH 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 



D7-D0: the 8 bit data that gets writeten/read from the flash. The actual FLASH address is made 
up of the page register and the address, which are fifteen bits total. 

FLASH PAGE/SECTOR REGISTER (R/W) ADDR: 80H 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


P7 


P6 


P5 


P4 


P3 


P2 


P1 


P0 



P7-P0: the 8-bit sector number of the FLASH memory address. Each sector contains 128 bytes. 
And there are total of 256 sectors. 

FLASH STATUS REGISTER (R) ADDR: 81 H 
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D7 



D6 



D5 



D4 



D3 



D2 



D1 



DO 



FAE 














FM_RDY 



FAE: Flash Access Error, indicates attempting to access Flash while busing 

programming or erasing, active high. 

FM_RDY: 1 : Ready 0: Busy 



FLASH ERROR REGISTER (R) ADDR: 82H 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


SFC 












UEC 


UWC 



SFC: Successful Flash Command, after complete erase or program command, active high. 

UEC: Unsuccessful Erase Command that indicates not all bits became a '0' after erase 
command, active high. 

UWC: Unsuccessful Write Command that indicates not all bits became a '0' after erase 
command, active high. 

FLASH ERASE MODE REGISTER (R/W) ADDR: 83H 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 














M1 


MO 



M1-M0: 00 - invalid erase mode 

01 - sector erase (128 bytes) 

10 - page erase (2K bytes) 

1 1 - block erase (32K bytes) 



The page or sector address resides in the PAGE/SECTOR register. 

FLASH ERASE REGISTER (W) ADDR: 84H 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


0 


1 


0 


1 


0 


1 


0 


1 



This register is used to generate an erase strobe to the FLASH memory. The erase mode is determined 
by the content of the ERASE MODE register. In order to prevent inadvertent erasures, the data content 
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has to be 55H. Data value of other than 55H shall be writing to the same register after the Erase is 
finished (i.e. to issue a new erase command, write in 00H then write 55H). 

21 UART 

The UART shall support at the minimum the following baud rates: 1 10, 300, 600, 1200, 2400, 4800, 9600, 
19200, 38400, 57600, 115200, 187500 (only for RS-485) BPS. For the 8051 processor, Timer 2 shall be 
provided as baud rate generator. With a 24MHz CPU clock, timer 2 will use the 12MHz clock (8051 CPU 
clock divided by 2) and use it to generate the required 16x-baud rate clock for the UART. The timer 2 
shall also be able to use the external (T2 input) clock input so that 115.2K and 38.4K baud can be 
generated using the external 1.8461 MHz clock. The UART shall have parity generation functionality for 
both transmission and receiving as an instrument for error detection. It shall also detect parity and 
overrun errors. 

22 OCIA 

The OCIA is a full duplex synchronous serial interface with dedicated clock and data for each data 
direction. Its clock rate is typical 300Kilo Hertz. With its full duplex implementation, the OCIA consists of 
three input signals and one output signal. The CLKOUT and RDATA SDATA pair is used to transmit data 
from the host into the ASIC, where as the CLKIN and SRDATA pair is to output data to the host. Both the 
input and output data shall support the 8bit (S-format) as well as the 9bit (F-format) OCIA data formats. 
Registers such as control, status and data shall be implemented for this interface. Within the control 
register, programmability such as 8/9 bits data, polarity selection on both in and out clocks shall be 
provided. Since the transmit data stream (RDATA) will start with a ready bit first, this would extend an 8/9 
bit data to 9/10 bits. The following block diagram illustrates its overall configuration. Digital filtering 
technique shall be implemented to eliminate noise on both the CLKI and CLKO signal lines. During it 
application, the OCIAJRDATA signal is normally connected to an open drain transistor, whereas the rest 
of the signals are outputs from CMOS receivers. Therefore, signal inversion is not required designing 
with this ASIC. The waveform diagram in the following pages illustrates the signal timing requirements. It 
should be noted that the required optical couplers are not enclosed in this ASIC. External optical 
couplers have to be used to complete the OCIA interface design. The RDATA output consists of an open 
drain transistor that can sink up to 5mA and can possibly drive an optical coupler directly. Otherwise, an 
external drive device, such as transistor, must be used. 
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The following signal waveform and timing are for both SDATA and RDATA. The SDATA is inverted out of 
the optical coupler. 



SDATA fmvetted) 



1 SI. X — ■ B3 T B4 p~ B5 I B6 B7 \ 



CLKO 



I — ^Tcpw- 

LTsu^Tch^Tcl^M^cl^Tch-*|-Tcl-^-Tch-»|-Tcl- 



-Tch- 



-Tcl-^Tch-»[-Tcl-^-Tch-^-Tcl-^-Tch^| 



SDATA : • 
(invert e d) 



HSU- 



-Tch^Tcl^ch^ 



CLKO 



RDATA 





min v • 


W£&?^y 




comment ^ J/.:* ; . 


Tch i; '; : :V ; ; : ;:;^":v.: 


1500 




na (delay) 


time clock high • 


Tci :; : 7 : .>;' : :.;';::.'.. : 


1500 




(delay) 


time clock low \ 




3000 




na (delay) 


clock pulse width 


Tsu h Jvv^!J:^ 


iooo 




na (delay) 


data setup time . 





a 



Stsu 



CLKI 



Dti 



Stpw 
Dth 



Dti: 



Dtl 



Dth 



Dtl 



Dth 



Dti 



Dth 



Dtl 



Dth 



Dtl; 



Dth 



Dtl 



Dth 




Dth'U^ ^h%Xh&'^ 




Dtl 
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name v: : - # 


mm, v , 


;rp t ax - 


comment • - •-.} • 


Dth 


1500 




pulse width clock high 


Dtl 


1500 




pulse width clock low 


Stpw 


3000 




clock puls^: width 


Stsu 


1000 







name; ; 


rrmv : %{ 


max;i 


margin r;.^;,. 


feoiTimen v * .* ' ' 


Dth 


1500. 






pulse width clock high 


















-na (delay) 




Stpw 


3000 : ; 




na (delay) 


clock pulse width 


Stsu. 


;1M0 ..: 




0 





The simplified control and clock out control registers are defined as the following: 
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OCIA CONTROL REGISTER (R/W) 



ADDR:9410h 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


CLKI 
POL 


CLKO 
POL 


RX INT 


TX INT 




SHORT 
/EXT 


RXENA 


TXENA 



CLKI POL: 
CLKO POL: 
SHORT/EXT: 
RXENA: 
TX ENA: 
RX INT 
TX INT: 



1 - clock on rising-edge 
1 - clock on rising-edge 
1 - 8 bit (reset) 
1 - receive enabled 
1 - transmit enabled 
1 - RX interrupt enabled 
1 - TX interrupt enabled 



0 - clock on falling-edge (reset) 
0 - clock on falling-edge (reset) 

0 - 9 bit extended mode 
0 - receive disabled (reset) 
0 - transmit disabled (reset) 
0 - RX interrupt disabled (reset) 
0 - TX interrupt disabled (reset) 



Both the RX and TX interrupt will be generated as edge sensitive interrupts. In other word, the DR 
interrupt will only be generated upon the data received. The Transmit Buffer Empty interrupt will 
consequently be generated on the instance when the buffer becomes empty. 



OCIA STATUS REGISTER (R) 



ADDR: 941 1h 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


INT 
FLAG 












DR 


TB 
EMPT 



INT FLAG: 1 - interrupt generated 0 - no interrupt 

DR: 1 - Data received 0 - no data (reset) 

TB EMPT: 1 - transmit buffer empty (reset) 0 - transmit buffer not empty 



Reading this register will clear the INT FLAG bit, where as reading data receive register will clear the DR 
flag. 



OCIA TRANSMIT DATA REGISTER LSB (R/W) 



ADDR: 941 2h 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 
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OCIA TRANSMIT DATA REGISTER MSB (R/W) ADDR: 941 3h 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 
















D8 



The OCIA TDR MSB is only valid on 9-bit transmission. 



OCIA RECEIVE DATA REGISTER LSB (R/W) ADDR: 941 4h 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 




OCIA RECEIVE DATA REGISTER MSB (R/W) 


ADDR: 941 5h 


D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 
















D8 



The OCIA RDR MSB is only valid on 9-bit transmission. 



23 Programmable Interval Timer 

The 16-bit tTimerO-2 should be made available the same way as of a standard 8051 processor. But 
during the RS-232 and RS-485 mode, the t]jmer2 will be used for baud rate generation. The tjimer2 can 
use either half of the CPU clock (12Mhz) or the external clock input (1 .8Mhz) to generate the required 
baud rate clock. Timerl can be used as either a general-purpose time or as baud rate generator for 
debugging using serial port 1 . 



24 Watch Dog Timer 

The watch dog timer can be used to generate either an interval interrupt or to reset the micro in the case 
that the micro failed to refresh the watch dog timer. Both the interrupt and CPU reset are generated upon 
counter overflow. The WDT is an up count only counter and it will generate interrupt or reset when the 
counts overflow (from FFH to 00H) occurs. There are two registers associated with this WDT, 1he WDT 
control/status register and write-only WDT register. 
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WDT CONTROL/STATUS REGISTER (R/W) ADDR: 940Ch 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


WDT 


OVR 


INT 




RUN/STOP 


S2 


S1 


SO 



WDT: 1 - watch-dog timer mode 0 - internal timer mode (reset) 

OVR: read only - overflow indicator, reset after read 

INT: 1 - interrupt enable Interrupt is cleared by reading register. 

RUN/STOP: 1 - Run 0 - Stop (reset) 



S2-S0: clock selection 



000 
001 
010 

0 1 1 
100 
101 

1 1 0 
1 1 1 



3.3 us (reset) 300khz 



13.2 us 
52.8 us 
211.2 us 
1 .69 ms 
13.5 ms 
54.1 ms 
216.2 ms 



300k/4 

300k/16 

300k/64 

300k/512 

300k/4096 

300k/16384 

300k/65536 



WDT REGISTER (W) 



ADDR: 940Dh 



D7 D6 D5 D4 D3 D2 D1 DO 



C7 


C6 


C5 


C4 


C3 


C2 


C1 


CO 



25 USB Control and Configuration 

This section defines the USB to micro interface. There are numerous control and status registers that are 
dedicated to the USB function. Control registers shall include general control, endpoint control, address 
register, interrupt control and error (stall) generation. Status registers shall contain general status, error 
status, interrupt status and frame number register. 

The definitions of the above registers are outlined in the Inventra MUSBFSFC ^Production specification 
and uUser's gGuide. The base address of the USB block is at 9800h. 
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26 I/O Interrupts 

The internal 8051 shall be able to handle all I/O interrupts via its standard INT pins. This should include 
MAILBOX, DMA, USB, OCIA, WDT, SOF, WAKEUP and CTS/RTS mailbox handshake interrupts. The 
required interrupt control and status registers are listed as the following: 



CPU INTERRUPT MASK REGISTER (RAN) ADDR: 941 Bh 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


MIA 


WAK 


SOF 


WDT 


1 ICR 


OG4A 


MAM 

1 V 1/ ML- 


DMA 


CTS 


UP 


INT 


4NT 


INT 


4NT 


INT 


INT 



For each interrupt mask bit,_T means enable and '0' means disable the associated interrupt. The 
rest of the interrupt controls are located within the individual control register (i.e. the WDT control DMA 
control registers, etc.). 

CPU INTERRUPT STATUS REGISTER (R) ADDR: 941 Ah 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


MIA 


WAK 


SOF 


WDT 


USB 


OCIA 


MAIL 


DMA 


CTS 


UP 


INT 


INT 


INT 


INT 


INT 


INT 



This register allows the 8051 to solicit the source of interrupt. This is especially for those interrupts that 
share the same INT pins. It is noted that reading of this register does not clear any interrupt. The MIA 
CTS interrupt can be cleared by writing the CTS CLEAR REGISTER (941 Dh). The CLEAR SOF 
INTERRUTP REGISTER (941 Eh) and CLEAR DMA INTERRUPT REGISTER (941 Fh as described in the 
DMA section) are used to clear SOF and DMA interrupts. For the remaining of the interrupts, please refer 
to its respective section on how to clear the interrupts. 



CLEAR CTS INTERRUPT REGISTER (W) ADDR: 941 Dh 



D7 D6 D5 D4 D3 D2 D1 DO 



Write to this register with any data will clear the CTS interrupt. 
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CLEAR SOF INTERRUPT REGISTER (W) ADDR: 941 Eh 

D7 D6 D5 D4 D3 D2 D1 DO 

Write to this register with any data will clear the CTS interrupt. 

The allocation of interrupts is: 

INTO: WAKEUP, WDT, CTS 

INT1: MAILBOX 

INT2: OCIA, USB 

INT5: SOF, DMA 

27 I/O Control Logic Block 

The I/O Control Logic and its related signal flow are depicted in the nex tfojjgwjng diagram. 
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28 Interface Control 

The interface selection, LED on/off, USB_CONN, RESJN and charge pump enable are controlled 
through this functional block. The interface control register is detailed in the following. 



INTERFACE CONTROL REGISTER (R/W) 



ADDR: 940Bh 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


CP_ON 


USB_Conn 


LED_ON 


RESJN 




SE3 


SE2 


SE1 



CP_ON: 

USB_Conn: 

LED_ON: 

RESJN: 

SE3-SE1: 



-5V charge pump ON 1 : ON 

Control the 1 .5K PU RES. 1 : IN 

debug LED on/off Ctrl 1 : ON 

pull-up resistors 1: IN 



000 
001 

0 1 0 

01 1 
100 
1 01 
1 1 0 
1 1 1 



OCIA 
RS-232 

Keyboard Wedge - Open 

Keyboard Wedge - Close 

Synapse 

IBM Send 

IBM Receive 

WAND Emulation 



0: OFF reset: ON 

0: OUT reset: OUT 

0: OFF reset: OFF 

0: OUT reset: OUT 



29 Interface Decode Logic 

This interface decode logic is used to multiplex 8051 port pins to the appropriate I/O control signals in the 
analog I/O block. This block is also responsible for turning on or off appropriate analog switches upon I/O 
interface selection. Besides these interface selection input signals, SELx, Flash Write Enable and the 
download flag are all govern the outputs from this block. For example, the download enable will force the 
TXD and RXD of RS232 to bypass the internal processor. The overall decode truth table is listed ion the 
previous page. 



< 
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30 I/O Mux-Analog PHY 

The I/O Mux-Analog block is illustrated on the next page. This analog section includes various physical 
j I/O circuits. There will be only one I/O interface enabled at a time. The switches were designed in order 
to permit multiplexing of all the different interface signals. The USB D+ and D- and TRM_CLK and 
TRM_DAT have their dedicated I/O pads in the chip. Ultimately, these signals may be sharing I/O 
connections with other I/O signals, such as RXD and CTS, due to the limited I/O pins available on a 
j standard connector used by Symbol. Therefore, the following signals have te-be been made ±5V tolerant. 

1. RXD 

2. CTS /OCIA_SDATA 

3. D+ 

4. D- 

5. TRM_CLK 

6. TRMDAT/W AND_CTS/OC I ARDATA 
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The enable control signal to each of the above I/O switches are as following: 

RS_485_OE: T or logic high shall close S10 and S11. 

'0' or logic low shall open make S1 0 and S1 1 open. 

RS_232_RXEN*: 1 ' or logic high shall open S1 and S2. 

'0' or logic low shall close S1 and S2. 

RS_232_TXEN*: '1 ' or logic high shall open S8 and S9. 

'0' or logic low shall close S8 and S9. 

OCIAEN: '1' or logic high shall switch S3 to its upper position. 

'0' or logic low shall switch S3 to its lower position. 

KBD_WAND_EN: '1 * or logic high shall close S7. 

'0' or logic low shall open S7. 

SYN_EN: '1 ' or logic high shall close S6. 

'0' or logic low shall open S6. 

KBD_CLOSE: '1' or logic high shall close S4, S5. 

'0' or logic low shall open S4, S5. 

RESJN: T or logic high shall close S12 and S13. 

'0' or logic low shall open S12 and S13. 



The required I/O signals for each interface is: 



OCIA: 
RS-232: 

KEYBOARD WEDGE: 

SYNAPSE: 

IBM 468x: 

WAND EMULATION: 



OCIA_CLK_IN, OCIA_RD_IN, OCIA_CLK_OUT 
RS232_OUT1, RS232_OUT2, RS232JN1, RS232JN2 
B1_IN, B2_IN, Q1_OUT, Q2_OUT, Q5_OUT 
OCIA_CLK_OUT, B3_IN, Q3_OUT, Q4_OUT 
RS232_OUT1, OCIA_CLK_IN 
B1JN, Q4_OUT, Q5_OUT 
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31 RS-232 I/O Specification 

This specification applies whenever the I/O signals are configured to be in RS-232 mode. Any detail not 
specified herein shall be defaulted to EIA/TIA-232E specification. The speed of serial transmission shall 
be no more than 120kilo-Bits-Per-Second. There are two transmit signals, TXD and RTS, and two 
receive signals, RXD and CTS. The output disable shall be provided so that these output pins can be 
shared among other functions. 



X2 



TTL In RS-232 Out 

X2 

TTL Out RS-232 In 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


RS-232 output voltage swing 


+1-3.5 min 


V 


Vcc = 5V, Rload = 3K Ohm 


RS-232 output resistance 


245 min 


Ohm 


Vco ~ 0V, Vout - +/ 2V 


Slew Rate 


4-30 


V/us 


Rload = 3K Cload = 1000PF, +3V to -3V 


(note ''Input Logic Threshold Low 


0.8 max 


V 




(no,e ''Input Logic Threshold High 


2.4 min 


V 




(no,e 'logic Output High 


3.7 min 


V 


VCC = 5V 


lno,e "Logic Output Low 


0.1 max 


V 


l = 10uA 


RS-232 Input voltage range 


+1-5 


V 




RS-232 Input Threshold high 


2.6 max 


V 




RS-232 Input Threshold low 


0.8 min 


V 




RS-232 Input Hysteresis 


0.2 


V 




RS-232 Input Resistance 


3K-7K 


Ohm 




Baud Rate 


120K 


BPS 


Rload = 3K Cload = 1000PF 


Output Short Circuit Current 


+1-25 


mA 




Output Disable leakage Current 


+/-10 


uA 


Rload = 54 Ohm, VCC=5.0V 


Note: 1 . Specifications are for simulation only. 
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32 RS-485 I/O Specification 

This specification applies whenever the I/O is configured to be in RS-485 mode. Any detail not specified 
herein shall be defaulted to the EIA/TIA-485E specification. This function shall provide a pair of 
differential signals for both transmitter and receiver as depicted in the next diagram. The output-enable 
control signal, DE t is an internally derived interface control function. 

32.1 Pin Name Definitions 

Logic In/Out 

, ,TXP(pin) ~ 

DE(internal) 

/. 

RXD(to S7) 



RXD: Receiver Output 
DE: Data Drive Enable from logic decoder 
TXD: Data In 

IBM+/-: Differential Input/Output, which are denoted as A and B in the next two tables 



Truth Table (Output) 



TXD 


DE 


A 


B 


X 


0 


Hi-Z 


Hi-Z 


0 


1 


0 


1 


1 


1 


1 


0 


X: don't care Hi-Z : hig 


h-impedance 


Truth Table (Input) 




A,B 


RXD 




A>B+0.2 


1 


B>A+0.2 


0 


input open 


1 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


Differential Drive Output 


2 min 


V 


Rload = 100 Ohm, VCC=5.0V 




1.5 min 


V 


Rload = 54 Ohm, VCC=5.0V 



5* 



Differential In/Out 
IBM- 



y 

IBM+ 



Symbol Confidential 



49 



DOCUMENT NO. xx-xxxxxx-xxxx 

FUNCTIONAL SPEC: Multi-Interface ASIC REV. A 



r arameier 


i ypiodi 


I Init 

unit 


UUI lUlMUl 1 


vjuipui oornrnon-moue voiiage 


o max 


V 


Rln^H - RA Ohm \/PP-^ HV 
r\IUdU — 0*t Ulllil, VOu-O.UV 


L/uipui uisaDie leakage ourreni 


-»-/ in 


i iA 


RIo^H — ^A Ohm \/PP-^ H\/ 

rvioaa — o*t Winn, vuu- o.uv 


Keceiver inpui i nresnoia 


+/-U.Z 


V 




Kecv inpui i nresnoia nysieresis 


T/-OU 


m v 




Logic inpui i nresnoia low 


n A mov 

u.o max 


V 




Logic inpui I nresnoia nign 


2.4 min 


V 




Keceiver Logic vjuipui nign 


o./ mm 


V 


vuu — ov 


Receiver Logic Output Low 


0.1 max 


V 


l = 10uA 


Receiver Input Resistance 


500 min 


Ohm 




Receiver Input CM Voltage 


0-3 


V 




Single ended output rise/fall time 


15 


ns 


Rload = 54 Ohm, VCC=5.0V, Cload=100PF 


Data Rate 


200K 


BPS 


Rload = 500 Ohm, Cload = §100 PF to 
Ground on both outputs, VCC=5.0V 



33 The Differential Receivers 

The receivers for OCIA input signals are using either the voltage comparators or input buffers that 
thresholds at 2.5V with adequate hysteresis. The RS-485 receiver is shared among the RS-485 and the 
OCIA signals. 

Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


OCIA input voltage 


0-5 


V 




OCIA output low 


0.6max 


V 


l = 5mA 


OCIA output high 


4.5-5.2 


V 


VCC = 5V 


OCIA data rate 


300Kmax 


Hz 




Recv. input Threshold Hysteresis 


+/-50 


mV 




{note 1 'Propagation delay for both 
high-to-low and low-to-high 


300max 


ns 


Input differential > 100mV 


Note 1: parameters are specified for design simulation only. These parameters are not testable. 



34 The Discrete Drivers and Receivers 

The discrete drivers and receivers are provided for implementation of Synapse, Wand Emulation, 
Keyboard Wedges and OCIA interfaces. The circuit uses open-drain FETs to drive data in either 
direction. A current limiting arrangement should be provided if the enclosed driver cannot tolerate a direct 
short to 5V DC. 
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/- 



B1 



Q2 



S7 



4.7K 



-AA/V 
50 



Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


I/O PAD Voltage Range 


+/-5V 


V 


Only for Q1 and Q2 and B1 and B2 


B1 Logic Input Threshold Low 


0.8 max 


V 




B1 Logic Input Threshold High 


2.4 min 


V 




lnoiei, Logic Output High 


3.7 min 


V 


VCC = 5V 


inoie ''Logic Output Low 


0.1 max 


V 


l = 10uA 


Driver Sink Current 


5 min 


mA 


Vout = 0.6V 


Driver Leakage Current 


10 max 


uA 


Vout = 5V 


Output short circuit current 


220 


mA 


Vout = 5V 


10016 ^Propagation delay on B1 


40 


ns 


Cload = 50pF 


inoie 'Turn-on Time of Q2 


40 


ns 




<™ el> Turn-offTimeof Q2 


40 


ns 




Note 1: parameters are specified for design simulation only. These parameters are not testable. 



35 The Analog Switches 

The purpose of analog switches is to multiplex different interface signals in order to share the limited 
number of I/O pins. The implementation of any of the switches may not degrade or distort their 
associated signals (e.g. S6 or S14 may not clamp its signal to GND since the excursion of the signal is 
±5V). 

Electrical Specifications 



Parameter 


Typical 


Unit 


Condition 


Logic Input Threshold Low 


0.8 max 


V 




Logic Input Threshold High 


2.4 min 


V 




Logic Output High 


3.7 min 


V 


VCC = 5V 


Logic Output Low 


0.1 max 


V 


l = 10uA 


Ron 


35-160 


Ohm 


Vout = +5V or -5V 
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(note i)p eec j through Capacitance 


0.5max 


pF 




Switch Turn-on Time 


30-200 


ns 


Rload = 1K, Cload = 50pF 


Switch Turn-off Time 


30-200 


ns 


Rload = 1K, Cload = 50pF 


Note 1: parameters are specified for design simulation only. These parameters are not testable. 



The switches S10-S13 are to demonstrate the output disconnection abilities of both RS-232 and RS-485 
output. It does not dictate what the actual implementation will be. The actual design can probably be 
done with an output disable feature in the output drivers. 

36 Status indicator LED driver 

The micro controlled status indicator LED driver shall be able to sink at least 10mA of current to the GND 
reference continuously. 

37 Power down and Wakeup Detector 

There are three power-down controls governed by the 8051 process. They are the control of the PLL 
oscillator, the -5V charge pump and the scanner power enable control. According to the USB 1.1 
specification, a USB function allows a function device to draw less than 500uA of supply current during 
USB suspend, where as in the reset of interface modes, supply current of less than 1mA is generally 
desired. Therefore, in USB mode, the 8051 fras-te must turn off both the PLL oscillator and the charge 
pump upon USB host suspension. Contrary, the charge pump will required to be on during RS-232 I/O 
mode. In order to meet this 1mA power requirement, both RS-232 output drivers need to be disabled 
during power down mode. That is done by the interface control decode to activate the RS_232_TXEN* 
signal to disable the RS-232 transmitters while the PLL is turned off. A power control override is provided 
to the external micro to disable the 8051 from controlling its power state. 

The following on/off controls shall be provided for the power saving purposes: 

• The -5V charge pump control (please refer to the interface control section for detail). 

• The 1 .8461 5MHz clock to the UART 

• The 24MHz clock to the Micro 

• The 48MHz clock to the USB SIE 

• The power to the external (scanner) circuitry. 

In order for the 8051 to control the power to the external micro and its own clock, two register each for 
both 8051 and external micro shall be provided. As is indicated, the 8051 can only read from the override 
register and the external micro can only read from the power state registers. 
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POWER CONTROL REGISTER (R/W) 8051 ADDR: 9420h 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


SCNR 
PWR 


MIA PLL 















1:ON 



0:OFF 

Reset Default State is SCANNER PWR OFF and MIA PLL ON. 

POWER OVERRIDE REGISTER (R) 8051 ADDR: 9421 h 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


SCN'R 
OVRIDE 

















1:ON 

0: OFF: Reset default 

POWER STATE REGISTER (R) MIA ADDR: OFH 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


SCN'R 
PWR 


MIA PLL 















1:ON 
0: OFF 

Reset Default State is SCANNER PWR OFF and MIA PLL ON. 
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POWER OVERRIDE REGISTER (R/W) MIA ADDR: OEH 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


SCN'R 
OVRIDE 

















1 : ON: override the power control 

0: OFF: leave the power control via the 8051 , which is the Reset default state 



The detection of wakeup event will re-start the PLL oscillator from its off state and subsequently resume 
the 8051 processor. Events that can be used to generate the wakeup signal are the following: 

• USB resume signal detected from sensing the falling edge on DIP input out of the transceiver. 

• RS-232/485 Start bit detected (high to low transition out of the RS-232 transceiver) 

• RS-232 handshake signal (CTS) switching from high to low out of the transceiver. 

• Synapse Remote request (host pull the SYN_CLK signal) 

• The external wakeup events, such as scan stand switch or trigger switch etc. 

• OCIA Data detected from sensing the low to high transition on the OCIA_CLKOUT signal. 

Provision shall be made to allow or disallow individual event from generating a wake up signal. Once the 
appropriate wakeup signal is detected, it will subsequently generate a wakeup output to be used by the 
external circuit such as the scanner micro. 



WAKEUP MASK CONTROL REGISTER (R/W) ADDR: 940Eh 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


USB 


IBM 


OCIA 


EXT 


SYN 




CTS 


UART 


DIP 


468X 


CLKO 


WAKUP 








RXD 



1: ENABLE 

0: DISABLE : all 0 after external reset 



REV. A 
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WAKEUP STATUS REGISTER (R) ADDR: 940Fh 



D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 


USB 


IBM 


OCIA 


EXT 


SYN 




CTS 


UART 


DIP 


468X 


CLKO 


WAKUP 








RXD 



1: ENABLE 

0: DISABLE : all 0 after external reset 



38 Download Detector 

The download detector is an invert buffer that flows directly out to the external processor. Once the 
download enable is detected, the chip will retain the following states: 

• 8051 will be put in its reset state. 

• Interface selection will be overrides to RS-232. 

• The Charge Pump will remain on regardless. 

• The Scanner power control will be enabled at all time. 

• The RS-232 TXD and RXD signals are by-passed to the external processor. 



39 3.3V Regulator 

The 3.3V Regulator output is used to power the USB core and USB transceiver. A 4.7uF low-ESR 
tantalum capacitor shall be used to stabilize the voltage regulator. This 3.3V regulator is designed for 
internal use only. No external use of this 3.3V regulator output is recommended. 

40 Development Tools 

At least the following development tools shall be made available prior to the beginning of the ASIC 
development. Development board (evaluation prototype) can be a plus to shorten the development time 
but it is not mandated. 

• The development suite (C compiler, Assembler, Linker are musts, but the simulator is optional). 

• The In-Circuit Emulator for the micro. A special bond-out chip with additional I/O pins for ICE is a 
must for software development. 

41 Fault Coverage 

The fault coverage for the production version of the ASIC has to be better than 95%. 

42 Typical Application and Interconnection 

A typical application of this ASIC is illustrated in the following diagram. 
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From MIA Reset 
From CPU Reset 



STATUSJ.ED 




0 .1uf , 



™ m osc, 

0SC2 
C1- 
C1+ 
V- 

TRMCLK 

TXD/IBM>/KBD_CLKMiAND_DBP/OCIA_CLKJ 
RTS/IBI^D^WT/SYN^DAT/I/^D^RTS^IA.CLK^O 

RXD 

CTS/OClA_SDATA 
TRM_DATMAN D_CTS/0C1A_RDATA 
USB_DET/SYN_CLK 
SCAN_PWR_EN 
WAKEUP.OUT 
CK 
D* 

WAKEUPJN 
CMDMODE 

CLKOUT 

DOWNLOAD* 
V3.3 
DMA.REG* 
DMA_ACK 



ASIC 



r 



0.22uf 



u 



4.7uF 
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vcc 



If 



-wv- 



VBAT 

9 



pi 

-o 

-CD 
pi 



vcc 

0 

© 



-AM— 



•0 



Trigger or scanstand SW 



VBAT 

0 

0 



0 



-o 

P1 



P1 



TVS 



P1 

-o 



P1 



VBAT 

t 



P1 

-C3 



pi 



47pf£ 



P1 



47pf; 
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4243 Package 

The standard chip should be packaged in the smallest package possible, considering both thermal 
dissipation and cost impact. The preferred packages are TQFP52. 




For the special bound-out chip, a 121 -pin PGA ceramic package will be used. 



4344 Marking 

TBD 

4445 Temperature Range 

Operating: -40 to 85°C 
Storage: -65 to120°C 

4546 Compliance 

Considering the regulatory requirements for those applications that this device will be integrate in, the 
device will be subjected to the following tests. Hence, the design of this device shall pass these test 
requirements. 

4647 ESP 

±8KV on the following dedicated I/O signals. 



Symbol Confidential 



DOCUMENT NO. xx-xxxxxx-xxxx 

FUNCTIONAL SPEC: Multi-Interface ASIC REV. A 



1 . TXD/IBM+/KBD_CLK/WAND_DBP/OCIA_CLK_l 

2. RTS/IBM-/KBD_DAT/SYN_DAT/WAND_RTS/OCIA_CLK_0 

3. RXD 

4. CTS/OCIA SDATA 



Measure the radiated field from the unit over the frequency range 30MHz to 1GHz, as per C.I.S.P.R. 
Class B test conditions. 



Radiated and Conducted EMI Susceptibility: Expose the unit to 10 V/m over the frequency ranges 10kHz 
to 1 GHz. 



Electro-Fast Transients (EFT Burst): Subject cable to ±1kV amplitude and 5kHz high current interference. 
Transient Susceptibility: Inject 1 50ns and 50us transient on the DC lines. 
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EXHIBIT K 



Program Milestones 


Plan 


f comments --.^ - 


Design Kickoff 


| 12/2 




Preliminary Design Review 


12/13 




Symbol Net list to UTMC 


2/23 


UTMC claims there may be 3 week slip due to a personnel 
issue. Working to minimize overall impact. They are 
finalizing I/O design. 


S/W Design Doc/Rev 


3/23 


S/W Dates are preliminary and looking to improve them 


S/W Coding/ and unit test 


7/20 


Keybd. Wdg., Rs-232, Synapse, IBM, Wand, SPCI, USB 


ASIC Critical Design 
Review 


4/30 




ASIC Proto Fab (start) 


5/8 


Will need to order qty to cover Alpha/pilot builds 


Protos Received 


7/15 


May be able to improve date with $'s, ICE version earlier 


H/W S/W Integration & 
i esung 


8/2 




o/vv vaiioaiion 


o/vJU 




rToto Acceptance 


o/lo 




Major Mfg. Milestones 






Risk Production availably 


8/15 




Qual Completion 


TBD 


Final Product dependent 


Rev A Release 


8/31 


Component Level & S/W 


Initial production Start 


8/31 


UTMC will build additional wafers at proto time to reduce 
lead time days 



EXHIBIT L 



The cross-reference signal names between net-list and MIA specification 
The digital signal names are list as following: 



Pad name 


Net-list 
Signal Name 


I/O 


AO 


CMD/DATA 


In 




DTCFT XT 

RESET N 


In 


T> OX 7 I 


RSV1 


InOut 


T)/"\T? TXTTP 

r Ur_IN 1 


SOF 


Out 


117 A V T~"T TTk TXT 

WAKEUP_IN 


SCANSTAND 


In 


S C AN_P WREN 


SUSPEND 


Out 


WAKEUP OUT 


WAKEUP 


Out 


FWE 


FWE 


In 


CS* 


CS N 


In 


WR* 


WR_N 


In 


RD* 


RD N 


In 


DO-7 


D9-7 


InOut 


RESET* 


RESET N 


In 1 


TEST 


TEST 


In 


ALE 


ALE 


In 


TXDBY 


TXD BY 


In 


RXD_BY 


RXDBY 


Out 


DMAREQ* 


DMAREQ 


Out 


DMA_ACK 


DMAACK 


In 


EOT* 


EOTN 


Out 


IRQ* 


IRQN 


Out 


CLK_OUT 


CLKJ3UT 


Out 


DOWNLOAD* 


DOWNLOAD N 


Out 



So far, there is only one reserved pin remaining (RSV1) in the design, which is tie internally to 8051's 
TXD1 (PI .3), the intent is to make it either as UART output for debug or a bi-directional port pin whenever 
needed. Originally, there were three reserved pins. One of them got converted to VCCIO and the other 
one turned into the POF INT. 



The signals that associated with the internal analog blocks is listed as the following: 



Net-list Signal name 


Description 


Active State 


FCLK 


48Mliz clock 




PLL_ON_OFF 


the control to turn PLL on/off 


High is on, low is off 


RESJN 


the pull up resistor control 


High is in, low is out 


N TG EN 


the USB TG enable control 


Low is on, high is off 


CPJ3N 


the -5 V charge pump control 


High is on, low is off 


USB_CONN 


the USB connect control 


High is on, low is off 


USB__SUSPEND 


the USB suspend signal 


High is suspend 


N_RS_485_OE 


RS485 OE 


High is enable 


N_RS_232_TXEN 


RS_232_TXEN* 


Low is enable 



N_RS_232_TXEN 


RS 232 TXEN* 


Low is enable 


OCIAEN 


OCIA EN (spec) 


High is enable 


KBD WAND EN 


KBDWANDEN (spec) 


High is enable 


SYN_EN 


SYNJEN (spec) 


High is enable 


KBDCLOSE 


KBD CLOSE (spec) 


High is enable 


NDOWNLOAD 


DOWNLOAD*(spec analog) 




RS232 0UT1 


RS232 0UT1 (spec) 


Output 


RS232 0UT2 


RS232 0UT2 (spec) 


Output 


RS232 INI 


RS232 IN1 (spec) 


Input 


RS232JN2 


RS232IN2 (spec) 


Input 


QlOUTl 


Ql OUTl (spec) 


Output ! 


Q20UT1 


Q20UT1 (spec) 


Output 


Q30UT1 


Q30UT1 (spec) 


Output 


Q4_0UT1 


Q4_OUTl (spec) 


Output 


Q50UT1 


Q5_OUTl (spec) 


Output 


Bl IN 


BlJN(spec) 


Input 


B2 IN 


B2IN (spec) 


Input 


B3_IN 


B3 IN (spec) 


Input 


OCIA^CLKOUT 


OCIA_CLK_OUT (spec) 


Input 


OCIAJXKIN 


OCIA_CLKJN (spec) 


Input 


OCIAJSDATA 


OCIA_SD JN (spec) 


Input 



The MULTITOP is the top level of the MIA digital design. It consists of MULTIWRAP52, ANALOG JO 
and IO_BUFFERS52 components. The ANALOG JO and IO_BUFFERS52 are just components that 
instantiated the I/O cells from Hyundai libraries. Most of the signals of the MULTIWRAP52 are either in 
or out except those signals that make up the DO-7 and RSV1 described earlier. The DINO-7 and 
D_OUT0-7 are input and output signals of D0-7controlled via the DJXJT_EN signal The RSV1_EN is 
the output enable control for RSVIOUT and its input equivalent is P13 IN. 



ft 

r 



5 

0) 

> 

o 




CO 

cD 



o 

cu 
> 
cu 



< 



cu 



cu 
u 

CO 

3€ 



CO 

cu 

=3 
CO 
CO 

CO 

c 
o 

I MM 

< cu 

m CL 

z o 

uu uu 



o 

c 



o 

no 

c 

cu 

E 

cu 



CO 

cu 

CO 
CO 

E 
o 



o E 'F 



CTD CTD 



o 

o 
3§ 











o 










CL) 






Ileng' 


Oper 






cu 




Ch 


CO 

c 


ical 


ervi 


o 

■ Mm 

4— » 




> 


u 




o 




U 


"q_ 


Te 


em 


E 


< 


A—* 

CO 


■o 








CO 











ro 

E 
E 



CL CO 

uu uu 




° aL co O 



3£ 3£ 3£ 5£ 5£ K 

uu uu <TD uu uu uu 



o 

CM 
CD 



CO 

CO N 



CD c 

o3 a 



co 
c 
cn o 

CD 



C- — fj— 

6 £ 8 



o 



CO 

o 
u 



co 

co "to 

CD ~ 



<D Q 



3€ 



CD 

<XJ CO 

u o 



I 

o 



o 

CO 



<L) 

u 

CO fU 

I 



°1 

3§ 



(L> 



CO 

O 



O 

(V 

u 
a3 



CD 
Z3 

u 

3§ 



o 



a; 
to 

Q_ 



to 

CL 
C 

8. a? 



CO >* 
-J CO 



>> 

CO 



CD 



I 

I 



_ o 

a-? 

CO 



00 "B .„ 

i£ ° S 

CD ^ 

i i <j 



fU 
X 
LU 

0 



IT) VO 

O O 

[2 

CO CO 



•8 



ru CD 

£ ju 
O V 

CO c 

? > 

o » 



in (o 
S en 



O 

VO ■»-> 
O CL 

? 3 

CO <u 

lo a 

o >> 

o CO 



T3 

< 

Ixl 



El El El co ^ El 

0^ 



rsj 

A 



en 
O 

u 



CD m 



2 I 



a» 



V) 

o 



CD 
CO 
Q_ 
fU 

>. 
CO 

m 



.5 

c 

CD 

c 
o 
O 

a) 
"a> 

o 
c 
_c 
a 
a> 



o 
_a 

E 

CO 



O 

o 

CM 

O 
CM 

£ 

(0 



75 
o 

< 



-1^ 




CO 

O 
CJ 

"cu 



_3 

O 
CO 

<L> 



u 



II I 

LO 

to ™ 

O CO 

3€ 



u 

0) 



CO 

o 
> 

CD 

cl 



CD 

c 

CD 
CD 

(D 
CO 
CL 

ru 



CO 



cu 



a; g\ 



CO 

<L> 

u 

03 



a; 



^ ti= _ro 



o 

to 

o 



o 



CO 



X 
X 
vo 



CO 



ru 



CO 

Q. 

ru 

>- 
CO 



M 0 0 0 



ro 
rsi 

to 



T3 

CM 
CO 



CO 
CO 
3 



0 0 0 



o 

t) 

75 
o 

(9 
< 




■H4J T3 

S ~ u 

LJ. . -r-j 
□ CD 

5.2 3 



X 03 
(D 



CD = 
73 ,03 , 

oi! o 




3£ S£ 

uO CTD 



U 03 

a> u 



o 01 



<L> 

to <d 
o c 

a; zj (L> 

a3 cu c 
-a *- <u 

N 5= CI 

£= to > 

;= o a; 
3€ 



u 

03 



a; 

0) 



03 



CO 
03 Jji 

u o 

CD u 



Q- oj 

3€ 



C 

0) 

<5 



75 
o 



o 

< 




u 
< 

o 



CD 
X 



cd 
£ 



a> 
> 

CD 

Q 



(L> 

CO c 
U- O 



0) 

o 



(L> 



£ 

LU 

3€ 



a; 
£ 



o 

cd 
> 
a; 



0) 

u 

CO 



f0 

to 

o 



0 



CO 

CD 



u 

to 

a3 



c u 

LLI ^ 



a; 

o 
u 



a; 
cn 

CO 

£ 

B ° 

CO c 

X 
(L> 



(L> 
CO 



o 

CD 

_ co 

LLI C 

8€ 



CO 



.55 
» 

c 
a) 

"D 

C 

o 
O 

CO 
Q) 

"O) 
O 

O 

c 

o 
a) 
h- 

o 
E 



o 
o 

o 

CM 
JZ 

05 



5 
> 

O 

E 



(0 

(0 



i 




(U 

o 

u 




Q 

CD 



E 

LU 



CD 



cu 



a; 



a> 
to 
a. 



o 



ro 

E 



00 to 

S 13 



to 

LL 



5= ■= (D 



E 

<L> 



CM 
CO 



o 



o 

u 

cu 
u 

03 



3€ 



CD 

CO 



u 

u 



Q 

O 

< 



.55 
c 

(D 

•g 

c 
o 
O 

CO 

9? 
"a) 
o 

o 
c 

a 

0 

"o 
E 

CO 



o 
o 

CM 

o~ 

CNJ 

o 

CO 



to 
0) 



0 

IL 
< 



I' 



I/) 

CD 
U 
03 

CD 




a; 
o 



CO 



03 _ 
i—l 5 



u 
O 

CO 



O 

LO "O 



a; 
> 

< 
Hj 

r\i 

CO 

rsi 



g 

4— > 



C xj o 

1—1 ru w _ 

^ o ^ a. 

13 a> ID 

2 CO 



a; 
c 

2 

c 
o 

4— > 

CD 



E O 
i— i 13 

£r E 

■c P 
cl i= 
o fD 

o 



CO : 

B 0 



o (L) 
E * 

0 CO 



O 
Z5 

E 

LU 

T3 



LO 
00 

co 



CL 

u 



o 



(D O 

>- 

tO U_ 



0 0 



(0 



It 

< 




u 
u 



LT> 

3§ 



a. 



03 



CD 

to 



U 



en 



0> 



u o 

CM (D 

ft cn 

S3 a) 



fM 
LO 

03 



c J> cn 
— ^ °1 sz 

"O O CO y 



x cn 



0) 



V) 



(D 



0) 



E 

cn 
o 



X ir. 



[A 

3€ 



or 



Q_ 
CD 
Q 

o' 

< 



CO 
5 

X 



s 

CO 

<■ 

o 
o 



< 

Q 
Q 1 

CD 

i— 



>- 

CO 



CD 

to 



_l 

o 
< 

O 
O 
CO 

h- 



c. 



a: 



s 



2 

c 
o 

c/5 
»- 
o 



CO 

h- 
o 

Q 1 

< 



< 



or 



< 
Q 

a: 

<■ 

o 



< 



O 
Q 



+ 




OL 

o 



< 

■o 

c 
m 

X 

£ 
P 



o 

> JS 

CO o> 
a> 
OH 





c 

<u 

T3 

c 

(3 

to 

CD 

en 
_o 

o 

I 

o 

-O 

E 

ft 



(U 



CD 



03 



<D 
u 

jU 

(D 



o 



E 

CD u c 
CO m 

3€ 



(L> 



CL) 
> 



o 

C/) 

u 

S 8 

"o E 

ru to 

■o o 

o +^ 

-g X 

fo 8 



T3 
O 



O 
Q 



CO 
fD 



a; 
u 
c 

ru 



u 
(D 



cu 
+-» 

fD 

> 
■ 

<u 



fD 
U 



0 0 0 



c75 o 



CD 

O 
U 



to 

c a; 
dJ .E 

2 <D 



^15 



CO 



a; +j c 

n fD C 

ll ao 



a; ^ 
t ll 



a; 

"O 

a; 

CD 



CO 



o 



CD 

CO 

U 

CO 



u 
< 



CD 
CO 

<U O 



s 



-I— > 

v (D 



CD 



CD — 



— O) 

t?5 g> 



E 



CO 

C O) 
O <U 

£ u w 

a> o q3 

E {S aJ 

1 t— 1_ 

to -ft cr 

0 




mm 




cn 

u E 



re 



to 



to 



3 £ 

O "D 



a; 



E 
E 

o 



a; 
u 

QJ 

cu 

CO 



u 



£ ° 
as <v 

ut) (TO 



a; 



u 

CO 



o 



CO 

cn 

(TO 

£ 



u 

<L) 



J=- CO 

U 



.9? 
c 

Q) 

c 
o 
O 

<D 
O) 

o 
c 
sz 
o 

CD 



O 

E 
>> 
co 



o 
o 

CM 

CD 
CN 

(0 



o 

CO 




<D 
O 
CO 

CD 



5 

-Q 
CO 

•s 

o 
o 

CD 

Q 




.5 
c 

■g 

c 
o 
O 
(/> 

0) 

"o 
o 

o 
c 
.c 
o 
0 



o 

E 
>^ 
CO 



o 
o 

CM 

o 

CNJ 



2 

CO 



5 



o 
o 

Q 



(0 



I 



< P 



a; 

Q 

to 

03 



iS to 
a> .E 



to 



fD 
u 



O 



fD 
o 



o o 



to 



to 



0) 



O 
CO 

to 

u 
o 



< 



to 

fD 



O 

u 
tu 
■a 



0) 



fD 

o 
to 

I MB 

ai 

fD 

£ 



X 
(U 



3£ v 9£ 9f 

uu Ou <ro tro 



ro 

c 
0 

c 
o 
O 

(/> 
a> 

_o 

o 
c 

o 

0) 

~o 
E 

CO 



o 

O 
CM 

o~ 

Oi 
CO 



CO 




< 



CD 



U 
CO 



CD 



CD 



O 
U 

LL. 



3S 



E 
o 



o 

u 



CO 
CL 

0) 
0) 



CD 
CD 



J3? 

> 

o > " 

C Q> Q 



o 

a; 
c: 

0) 



CO CD 



< 



J3 ru 

to — 

> 
CD 



O 
U 



CO 



<D 



CO 
CD 

c 
a; 

CO 



a; % < 

co y 

& s z 

cl co 

CO CD 
t/> ID 

CO ~ 3 



a; 

o 
u 

CD 

Q 



< u 

HH (U 



.2 

c 
o 

c 
o 

o 

CO 

"o 
o 

o 
c 
x: 
o 
a> 
l- 

o 

E 
>> 
co 



o 
o 

CM 

o" 

CM 



CO 



i.V-i 



Li- 



en 



o 



(D 
O 
(0 



7 



o 

o 



* 

CD 



u 

CO 



g s 



O 
U 



< 



fl3 

o 



ft 



CO 

CD 



CD 

CD 
CD 

CO 



CD 

CO 
1— 
CD 



CD 

CL 

CO 

3 

CO 



o 

& s 



(D 

E 



CO 
CD 

c 

O) 

C/) 

^ < < 



CO 



C/) 

CD 



<L) 



CD CD 

O O 

U U 

cu a; 



.5 
c 

CD 

c 
o 
O 

CO 

0) 

CD 

o 

o 
c 

o 

CD 

h- 

O 

E 



o 
o 

CM 

CD 
CM 

^= 
<0 



y 

I 
.-I 



o 



0) 
0) 



9 



CO O 
U SZ 



= a5 



u E 
3€ 



to 

Q. 



CO 

o 



£3 CO 
CU C CD 

o5 = c 

CD 03 

to cd 
E Co 

o 



CD 

c 

u 

CD 
O c/) 



O — 



CD 



rsi 
no 

CM 
I 

CO 



CO 

CD 

cn - 

CD CD 



CO 

36 



cD 



to 

• wmm 

CO 

o 



CD 



CO (U 

2 CD 

o <-> 

CL i— 

E B 



■4-» 3 
CO 

r— i- 

E s 

CD x = 

CO t- -Hi 

0 0 



CD 



CD 



ru 
u 

CD 
Ql 
if) 

r\.. 

f\.. 

CO 



CD 

E 

E 
o 

U 
36 



ft 

Mi 

if 



(0 

S 
o 




< 




5 
&. o 

(0 



ft 
o 

(0 



a 

O 



o 
u 

fD 



LO 



o 

u 
cu 



u 

to 
3€ 



0> 

E 
o 

CU 
Q. 

CO 



<d 
c 



< 

3€ 



X 

o 



CD 

£ 

fD 



< 



03 
fD 



to 
c 

fD 



O 
U 



to 

o 



O 

to 



to 



fD 

fD 
j— » 

fD 



to 

fD 
E 

o 



s < 



9€ 



s 



TO 

c 
CD 
"O 

c 
o 
O 

(/> 

0 

_g 

o 
c 
x: 
o 

0) 

I- 

~o 

-Q 

E 

0) 



o 
o 

CM 

CD 
CsJ 

(0 



(0 
0 



0 



O 




CO 
CD 



03 



N 

E 
o 

to 

u 
<u 



3€ 



<L) ^ 
"D = 
O IP 
U 



Z3 



CD 



a; 
Id 



p cn 

■n to 



fD 



O & 



T3 (D o 



03 
O 



fD 



^ fD 
CD «iH 

i o3 



CT) qj 

a; 

CO 



o 



< 

3§ 



I i 

fD i— 

U fD 

3€ 



fD 
O 



O 
Q 



to 
fD 



3€ 



.55 
c 

0 

*g 

c 
o 
O 

</> 

Q) 

o 

o 
c 

o 

<D 
I— 

O 
-Q 

E 

CO 



o 
o 

o~ 

CM 

o 

1— 
CO 



(0 
3 



< 




o 






C 










CD 


> 






o 




deb 










c 






■ MM 


CD 






W M 










o 

V—/ 






-Q 












-£ 


to 










£ 


OJ 




CL 


L_ 




o 






CD 






> 


c 




Q 


E 




< 






CD 




Q_ 


CL 


on 


LL 


3€ 







cn 

to 
a; 



CO 

E 

B 



ID 
> 



IS 

3€ 



0) 



U 
CD 



> 

a; 
"co 

o u 

3€ 



■ 1 1 



o 
a 

x 




o 




(0 



If 



5 



CD 



U 

CO 
< 



- <L> 




■o 



< 

o 1 — 1 

8 " 

<6 E 

to 



3€ 



V) 

u 



(1) 
> 

to 



X 
(U 

CO 
CO 

a; 

CO 

c: 



CO 

o 



LO 



O 
O 



o A 

II 00 

c < 

■■§ ■> 

8 o 

o 8 

CD CD 

"o -a 



"a -a 

Ji] fU cu 

it! o o 

d -Q -Q 

E>* >> 

0) (D 

fD ^ ^ 



a; 

if) 

u 

1— 

CD 



0 



-22 c 

a> o 

-a <o 

a; "ft 

g8 

'55 to 

Jz % 

— o 



CD 



u 

CO 



O 



O 

CO 

cu 



CO 

u 



E 

13 
CO 

O 
u 



a; 



CU 
CD 
Ql 
CO 



O 
U 

a; 

CO 
CO 



rsi oo 

CD 



.9 
Vi— » 

0 
-g 

c 

o 
O 

(/) 

o 

o 
c 

o 

CD 



0 
3 

(0 

a 

(0 

c 
o 



5 

O 



X3 


LD 


CL> 




E 


■ 


E 


1 




i i 


'og 




Q. 








CO 






E 




■ HI 

to 








CD 






Q 






tj 


CD 








■ MB 


c 


c 


ru 







ru 




(D 




u 




















c 








f 1 




VI/ 








CO 


















CD 


o 




CL 


J f\ 




fO 


o 








ru 

CL 


a mm 




ru 

CL 


CD 


CD 


E 


U 


■ MM 







CD 



ro 

I 
I 



ro 
O 



ru 

CD 
Q 



0) 



0) 

CO CO 

to 

o _ 

CO 



ru 
O 

I 



CD 

"cd 



CD 



< CD 



ru co 

■jZ CL) 

CL CJ 

o ^ 



a; 
< .£= 



CO 



CO 



03 

■ MB 

03 
> 

CO 

— Q) 

03 ■= 



a; 

CO 

CD co 

> c 

co o 
— u 

_cd = 

-5 'CO 



u 

IT) 

3€ 



I 



CO 
CO 



03 



<d co 



CD 
CO U 

CD , , 
CO V 
O C/> 
Q.CL 

ra ■= 



cn 



03 
CO 

u 

CD 



03 



o i- 



co 

> CD 



03 O 

u 

(/) CD 

. CO 



CO 
CO 

u 



< 



3S 



o 

Q. 

3€ 



CO 
03 
U 
(D 

o =: 



a» co 



3§ 



< 



CO 



c < 

8 « 

iz to 

o 



■ 

o 

>" ST 
go 

B 8 - 



CD 



a; 



> 
a; 



< 3 



So § 



03 
U 

■ MB 

u 
a> 

CO 



CO 



CO ^ 
10 CO 



CO 

< 

CD 

u 



CD 

u 

CL 



(D 



CD E 

to a; 



— — c 

o o 

_Q _Q 

E E 

>* >* 

CO CO 



CD 

2 E 

0 CD 

CD 
Q 



(D 

E 
i 

E 



CO 

en 

x: < 
O I 

m -a 

:= CD 
CO 

< -Q 

I CL 

"a -c 

CO j_j 

cq o 

< -a 

CL O 
LL_ CO 

0 0 



.55 
*-♦-» 
c 
0) 

C 

o 
O 

CO 

a) 

o 

o 
c 

o 
a) 



o 

E 
>> 

CO 



o 
o 

CM 

O 
CM 

JZ 
03 



in 



cu 
{/) 

TO 
CO 

U 
Q_ 

3€ 



o 

§ & 

O O --^ 

O = 



3 03 

CT> o 



o 

u 



0) 

u 



fD 
O 

o 



m (U u) 

8 £ js 

(/) h LL 

0 0 0 



c 

0 

■g 
m— 
c 
o 
O 
en 

0 

O 
O 

c 
_c 
o 
0 



o 

E 
>* 
0) 



o 
o 

CNJ 

o~ 

CNJ 

sz 



0) 

o 



<D d) 



= a> 

CO 




(0 



2 cn 

d CD 
Q-U 

(TJ Q_ 



ro £ 

LU £= 

y & 

§i 

LD 3 



CO 



Cl ro 
3€ 



a; 

fD 

4-> 
CO 



fD 
O 



CO 

to 

fD 
U 
CD 

a a) 

T3 E 

CD =3 

a; o 



CO 

o 

Cl 
Id 

cu 

E* 

E 
o 
u 



cu 



3€ 



i_ 

CO 

CO 
CO 



O 

E 

E 
o 
u 

8€ 



03 

c: 

iS 
to 

a; 

CO 



CD 
i_ 

CL) 



Z3 

O 
CL 
Cl 
O 

05 

CO 

CL) 
i— 

CD 



CL) 
CU 

a; 



(0 

c 
■g 

it— 

c 
o 
O 

</> 
<D 
CD 
O 

O 
C 

x: 
o 

O 

E 
>* 

CO 



o 
o 

CM 

o" 

CNJ 
CO 




5 ° 



u 



o 

co 

> 

to £ 



a; 

CO 

< 
3€ 



0> ro 

CO = 

O Q- 

(J Q. 

^ <L> 

x ro 



a; 

< .E 

3§ 



■o 
oj 



(D 

CO 
CL 



OJ to 



OJ 



CO 

o 

C CO 

CO CO 
OJ s- 



u 

CO 
OJ 



OJ 



fU 

CO 

I 

CD 

< 
3§ 



CO 

c 
0 
■a 

c 
o 
O 
</) 
9? 

D) 
O 

O 
c 

o 



O 

E 

>> 

c/) 



o 
o 

CM 

o~ 
o 

CO 



c 




0 



l 

■ Hi 

a> 
> 

o 
< 

I 



TO 

c 

0) 

■g 
t*— 
c 

O 

o 

o 

o 
c 
j= 
o 

CD 



o 

E 

>% 

CO 



CO 

CD 
& 



o 
o 

CM 

CD 
CM 

sz 
2 

CD 



LU 
VtL 
O 

o 

-l 

s 

c 
o 
c 



Q 
Z 
< 

w . 

< 

o 

CO 



LU 



LU 

hi' 



111 



CO 
LU 
I- 



LU 



LU 
CO 
LU 

a: 



o 

< 



LU 

Zj CO 
< O 



5 



a 
a: 



>- 

CD 

I 

a 

x 

H 



CO 

K 

1 

LU 



— o 

H LU CO 

c£ < < 
O ^ ^ 
HOD 



Z 
LU 

o o 

LU LU 

a: a: 2 

^ ^ ^ 

DQQ. 



o 



o 
c 
cl 



J? 

z 
< 
o 

CO 



Q 



z 

LU 



LU 



Z 
LU 



CO 
LU 



LU 

a 1 
5 , 

X 
CO 

< 



LU 
CO 
LU 

a: 



o o 

< < 



LU 



CO 

o 



a: 



Q 

or 



CO 
CO 

< 

CL 
> 

m 
a 1 

X 



CO 



LU 



3 

K LU CO 

I I 

o o 



3 

o 



CO 

a: 
O 

CL 



< l <' 

a a 



co z 

LU £ 
=) I 

a a 

LU LU 

oc cc z 

^ ^ £ 

a a a_ 



c 



-0 

CO 

>- OL 



z 

< LU > 



< LU >- 



u 



CO 

a. 



co 

CL 



CO 
CL 



0 


Q 


Z> 


0 


O 


0 


h- 


H 


h- 


co 


CO 


CO 


Q. 


a. 


CL 



CO 
CL 



b § I b b b 1 

CO CO CO CO CO CO CO 
Q. CL CL CL CL CL CL 



O 

a: 

CO 
CO 
CO 
CL 



c 
o 




< 
CL 



CL 
Z> 
LU 

1 



i. S 



Q 



3 
LU 



H 
CO 
LU 



LU 
LL 



H 
LU 
CO 
LU 

a: 



< 



O 



LU 



CO 

o 



a: 



Q 

a: 



>- 

CD 

I 

a 

x 



o 
< 



a 

LU 

5 

a 



UJ 

Z |Z 

UJ UJ UJ 

CO H CO 

3 3 3 

0- I> ^ 

O UJ UJ 



z 

UJ 

2 iz 

UJ UJ m 

a? t co 

Q- ^ X 
O UJ LU 



z 

< UJ > 



z 

UJ 

UJ LLl' UJ 
3 3 



UJ 



UJ UJ 



UJ 



UJ UJ 
— I u- 
< 



UJ 

w S x 

2 UJ LU 



Z 

< UJ > 



I 

z 

uj a: 
uj 1 ^ 

t= UJ 



I 



*,3 

3 3 3 
CL IE ^ 
O LU UJ 



Q 

a: 

3 
CL 
O 



z'o 

in 

^ x 

UJ UJ 



z 

< UJ >- 



UJ 

a: p uj 

£11 

O UJ UJ 



> < :> 

0- S X 
O LU UJ 



< LU > 



JN(0) 


IN(1) 


IN(2) 


IN(3) 


JN(4) 


AD_A(0) 

AD_EN 

EMU_AD_ 


AD A(1) 
AD EN 
EMU AD 


AD_A(2) 
AD EN 
EMU AD 


AD_A(3) 
AD EN 
EMU AD 


AD A(4) 

AD_EN 

EMU_AD 


(0)Nf 


JN(1) 


IN(2) 


IN(3) 


JN(4) 


AD A(0) 

AD_EN 

EXT_AD 


AD A(1) 
AD EN 
EXT AD 


AD_A(2) 
AD EN 
EXT AD 


AD A(3) 
AD EN 
EXT AD 


AD A(4) 
AD EN 
EXT_AD 


z 

< LU > 


z 

< LU > 


z 

< LU > 


z 

< LU >- 


z 

< LU >- 



2 

co 
CD 
CO 
CL 



CO 

CO 



o 

a: 

CO 
00 
CO 
0l 



o 
a: 

CO 

co 
co 

Q_ 



2 

CO 
CO 
CO 
CL 



CO 

co 

CO 
0- 



CO 
CO 
CO 

a 



§ 

CO 

CO 
CO 
CL 



§ 

CO 

CO 
CO 
CL 



■g 
co 



CO 



T3 
CO 



■g 
co 



co 



co 



■g 

CO 



■g 
co 



■g 

CO 



z 

UJ 

CO 
CL 
O 



UJ 
_l 

< 

a 



Q 

a: 
o 



c£ 



o 

a 

< 



< 



CM 

a 
< 



CO 

a 
< 



Q 

< 



IN(5) 


JN(6) 


IN(7) 


AD_A(5) 
AD EN 
EMU AD 


AD A(6) 
AD EN 
EMU AD 


AD A(7) 
AD EN 
EMU AD 



Z S° 
oo 2 — , 

fi?v 

Q 111 Q 
Q H 

53 

CL ^ 
O 111 



Q 

< 



co 



LU 



Q ill Q 

Q H 9 

< < < 
I —J I 

3 3 3 

CL ^ ^ 

O LU UJ 



2 O 1 2 



J: 



Q LU Q 

< < < 



3 

CL _ 
O LU 



3 3 



LU 



Q LU Q 

Q H Q 

< < < 

I -J 

3 3 3 

CL 2 ^ 

O LU UJ 



CM 



Q 
Q 

<, 

3 

a. 
o 



2 ==, 

lu Q 

H Q 

S<, 

LU LU 



?z 

Q LU 
Q H 

O LU 



LU 



Q 
Q 

. <, 

3 
CL 

O 



< LU 

a'o 1 

< < 



LO 

2 

I 

Q 

<. 



X 
UJ 



CD 
2 

< UJ | 
I IH 

Q Q X 

< < LU 



< LU | 

< < LU 



So 2 ? 

Q UJ 
Q H 

53 

CL 



Q 
Q 

< 



ST 2 ? 

Q LU 



Q 
Q 

< 



O LU UJ 



sis 

O LU LU 



Q LU q 

9 b o 



Z T- 



Q. S X 

O LU LU 



^ Z £ 

SfV 

Q UJ Q 
9 b Q 

53? 

CL ^ X 
O LU LU 



2™ 
1^ 



CO 



Q LU Q 
Q H 
< < 



I: 



3 

CL ^ X 
O LU LU 



a: 
o 
a 

3 
CL 

o 



z 1 * 

LU Q 



3 

^ X 
LU LU 



a: 
a 
o 

«. 

3 
CL 
O 



<C LU >- < UJ >- 



2 

< LU > 



< LU >- < LU >- 



2 
< LU 



2 

LU > 



2 

< UJ >- 



2 

UJ > 



o 
a: 

CO 

00 
CO 
£L 



o 

ct: 

co 
CD 
CO 
CL 



O 

a: 

CO 

CO 
CT) 
CL 



O 

co 
CD 
CT) 
CL 



CO 

CO 

co 

CL 



§ 

CO 

00 
CO 
CL 



O 

a: 

co 
CO 
CO 
CL 



O 

a: 

CO 
CO 
CO 
CL 



O 
C£ 
co 
CO 
CO 
CL 



o 

CO 

co 

CO 
CL 



*g 

CO 



■g 

CO 



co 



"O 
CO 



■g 
in 



-g 
CO 



■g 



•g 

CO 



■g 
CO 



■g 
co 



LO 

Q 
< 



CD 

Q 

< 



Q 
< 



oo 
< 



< 



o 
< 



eg 
< 



co 
< 



< 



■V' 

111 Q 
I- Q 

s<, 

3 3 
S S 
LU LU 



Q in Q 
OHO 

< < <, 

3 3 3 

0- S S 
O LU LU 



'I 

h i±i z 

°>? 

^- < a. 
h — • I 
a: 3 3 
OSS 

a LU LU 



e5 

HUJZ 

I "I 

O LU CD 



< Q -. 

h- —J I 
a: 3 3 
OSS 

CL LU LU 



HUJZ 

^ l~l 

O w - 
1 1 — co 
co < Ql 
H -J I 

a: 3 3 

OSS 

CL LU LU 



3 3 ~ 
O O Z. 

q'q'q' 



^ LU 

ev'p 

3 3 -r 
O O Z. 

q'q'q 1 



H H £T 
3 Z> ~ 

ool 
q'q'q' 



CO 



LU 



^ 1^ 

3 3 ~ 
O O ? 

o'o'o 1 



3 3 
O Q 



z '? 
V 

3<, 



LU LU 



in 



5i 

Q- 2 X 

oujuj 



h S Z 

Oils'? 

H -J I 
£T 3 3 
OSS 
CL IU LU 



s5 

hujZ 
3 |— | 
O W co 

t-'< a! 

H -J I 

a: 3 3 

OSS 

CL LU LU 



H US Z 

| H co 
co < CL 
I— -» I 

a: 3 3 
oss 

a LU LU 



I- h o 

O => S 

o o ? 
q'q'q' 



p lu 

3 3 -r 
O O ? 

q'q'q 1 



CM 



LU 



r~ r~ c\l 
3 3 ~ 

O O 2 

q'q'q' 



z 

CO ^ 

h h co 
3 3 2. 

O O 2 

q'q'q' 



>— i— 
a q 



LU >- < LU > 



< ui > 



< LU >- < LU > 



z 

< LU >- 



21 

< LU > 



< LU > 



Z 

< LU > 



Z 
< LU 



O 

a: 

CO 
GO 
CO 
OL 



O 

a: 

CO 
CD 
CO 
CL 



CO 
CD 
CO 

a. 



o 
a: 

CO 
CD 
CO 
CL 



O 
CC 

CO 

CD 
CO 
CL 



O 

<£ 

co 
CD 

2 



o 

CO 

CO 

2 



o 

oc: 

CO 
00 
CO 
CL 



o 

a: 

CO 

CD 

CO 
CL 



"D 
CD 



CO 



"5 
CO 



-g 
bo 



CO 



-g 
co 



-g 
co 



-g 
bo 



■g 
bo 



z 



z 

0 0? 

q'q'q 1 



CO ^ 

=>=)!-- 
00? 

q'd'q 1 



I- I- p 

3 3 ~ 

q'q'q 1 



CO 

H 

3 

9£ > CO 
O CO £ 
o. o: CL 



CM 

IliJ ^ 

^~ CM I 

£ > CM 1 

O CO ™ 

CL (Z CL 



Q 
Z 
LU 

CL 
CO 

C/) 



CL 
LU 

< 



g 1 



o 

LU 



3 

o 



CO 



Q 
3 
< 
CD 



3 

3 



10 I 

H H £0 
3 3 — 

q'q'q' 



z 

p I- <o 

3 3 S 

q'q'q' 



z 

hl-p 
q'q'q' 



CO 

H 
3 

I LU _ 

£>co' 
Q. 0^ CL 



eg 

H 
3 

lUJ 

£ > Cm' 

O c/) T- 
Q_ C£ 0_ 



LU 



LU 
CL 
CO 
3 
CO 



CL 
3 
LU 

< 



X 
LU 



o 



3 
O 

_i 

3 

LU 
Q 



CO 
CO 
< 
Q- 

CD 



O 

q' 

3 
< 
CD 



5 



Z 

< LU >- 



Z 

< LU > 



< LU > 



z 

< LU >- 



O 

q: 

CO 

CD 
CO 

QL 



o 
a: 

CO 
CD 
CO 
CL 



O 

cc 

co 
CD 

2? 



o 

a: 

CO 
CD 



o 

cc 

CO 
CD 
CO 
CL 



















CNJ 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


O 


O 


O 


O 


O 


O 


O 


O 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CL 




CL 


CL 


CL 


CL 


CL 


0_ 



CD 



■g 
CD 



"2 
CO 



CD 



x> 

CD 



3 

CL 



CL 



3 
CL 

"3 
O 



3 

Q. 
3 

o 



3 
Q. 

3 

O 



D 
CL 

3 

o 



3 

o 



3 

o 



Q 



CD 

Q 



Q 



> 
CO 

ct: 



CM 
> 
CO 

or 



z 

LU 



< 

o 

CO 



3 

o 

3 
LU 

< 
5 



o 



o 

LU 



3 

o 



o 



BY 






q' 






s 




CL 



x 3 



or 
o 

CL 



CL CL 



Z 

I 

o 

CL 



CO 



CO 

O 
Q_ 



o 

CL 



O 

CL 



o 

c/) 



o 

CO 

o 
o 



LU 

o 
o 



a. 



co 



Q 
Q 



3 
O 

-j 

<• 

o 
o 




c 

























CM 


CNi 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


O 


o 


O 


O 


O 


O 


O 


O 


O 


O 


O 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CL 


0- 


CL 


Q. 


CL 


OL 


CL 


0. 


CL 


CL 


0. 



o 



CO 
CL 



CO 
CL 



CO 
CL 



g 

CO 
CL 



CO 
CL 




CM 
CD 



CO 
CD 



< 
O 

o 



Q 

5 

o 
o 



< 
O 



o 

Q 



CM 
CO 
CM 
CO 



CM 
CO 
CM 
CO 

a: 



Z) 

o. 



CM f- 

2 ? 2 



CO 

a: 
o 



o 



CD 

</) 

3 



CO 

CO 
LU 

a: 



CL 

o 
a 



o 

Q 



LU 

o 
a 



3 

3 

o 



LU 



CM 
CO 
CM 
CO 

a: 



3 

°. 

CM 
CO 
CM 
CO 

a: 



CM 



CM 
CO 
CM 
CO 



CL 
O 



Z 

-J 

O. 



< 

< 
Q 

CO. 



CM 
CD 



CO 
CD 



< 
O 

o 



< 

a 
o 



a 
< 

3 CM - 

2 z z 



o 
a 



CM 
CO 
CM 
CO 

a: 



CM 
CO 
CM 
CO 

a: 



LU 



a 

LL 



z 

LU 

I 



CO 
LU 

a: 



O 
a 



o 
a 



LU 

o 

Q 
Z 



H 
O 

O 



z 

LU 

CO 
CM 
CO 

C£ 



t- CM 



3 

3 

CO 
CM 
CO 

a: 



3 

3 

CO 
CM 
CO 

a: 



z 
o 

a 1 
o 





O 
















H 


g 




P 








CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CL 


CL 


a. 


0- 


0- 


CL 


CL 


CL 





:> 


















CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


0. 


CL 


CL 


Q_ 


CL 


CL 


CL 


CL 


CL 


CL 



CL 
C 



3 
CL 
C 



=3 
CL 
C 



=3 
CL 



3 
CL 
C 



3 
CL 

c 



3 

o 



3 

o 



3 

o 



3 

o 



3 
CL 
-«— » 
3 

o 



3 
CL 

3 

o 



3 

o 



CL 
LU 



CM 
CD 



CL 
LU 



CO 
CO 



0. 
LU 



—I 

o 

I 

< 
o 



LU 



< 
Q 

CO 



< 
O 

o 



LU 
< 

o 



o 



LU 



CM 

Z 

I 

CM 
CO 
CM 
CO 

a: 



LU 



CM 
CO 
CM 
CO 

on 



-J 

o 



LU 



z 

LU 

I 

o 



LU 



CO 
LU 
DC 



LU 

o 

Q 



LU 
K 



O 
Q 



CL 
LU 

S> 

O 
Q 



LU 



3 

3 

a 



uj 

Z 
LU 



CM 
CO 
CM 
CO 

a: 



UJ LU 

D 5 



3 
O 

CM 1 
CO 
CM 
CO 

or 



3 

3 

co 

CM 
CO 

DC 



LU 



0- 
O 



m 
oo 

CO 
(XL 



z 

LU 



z 

LU 
Q 1 

Z 
< 



Q 
GO 



LU 

CM 1 
CO 
CM 
CO 

a: 



o 

3 

CO 
3 



LU 
CO 

O 
_J 

3 

CD 



3 

a 



i- 

3 

3 

a 



3 

3 

a 



3 

o 



Li- 
Li- 

o 



LU 

<' 
a 
o 



a 
z 

LU 
0. 

CO 
3 

GO 
CO 
3 



00 




CO 


in 




CO 






















o: 




h- 


H 


H 


H 


H 


H 




a 


CD 


O 


O 


CD 


DO 


CO 


00 


CO 


CO 


CO 



LU 

3 

00 

2 



LU 



LU 

Z 
< 



a 

GO 



LU 

5 

CO 
CNJ 

CO 
01 



O 

3 

CO 
3 



LU 
CO 

o 

—I 

3 

CO 



3 

3 

a 







H 


3 


3 


3 


3 


3 


3 








a 


a 


a 



LL 
U_ 

°. 
z 

o 



z 

LU 

<' 

o 
o 



Q 

z 

LU 
CL 

CO 
3 

GO 
CO 
3 



00 




CD 






CO 








^ 






a: 


a: 


a: 






a: 






H 


h- 






CD 


O 


O 


O 


O 


o 


CO 


GO 


CO 


CO 


CO 


CO 

















2 


2 






- ^ 
















CNJ 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


o 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CL 


Q. 


0- 


CL 


CL 


0- 


0. 


CL 


CL 


CL 


a 


CL 


CL 


CL 


a 


CL 


CL 


CL 


Q_ 




CM 



cc cc 



CD 
CO 



O 

CD 



o 
1 
or 

o 

CO 



CM 




o 








CL 


a: 




H 


H 


i- 


O 


O 


o 


CO 


CO 


CO 



< < < 





2 


2 


CM 


CM 


CM 


O 


O 


O 


CO 


CO 


CO 


CL 


CL 


CL 










CL 


a 1 


z< 








LU 


UJ 


HI 














0^ 


0£ 


cc 


1- 


H 


h- 


o 


o 


o 


CO 


CO 


CO 



o 
z 



O 13 

.S> 2 

H 0- 



ULI 

o 





~o 


"D 


"O 


"O 




~D 


"D 


*o 


~o 


"D 


~o 


"D 


*o 


~o 


0 


Q) 


0 


a> 


0 


a> 


0 


(D 


0) 




CD 


0 


0 


0 


0 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 



a 

3 
O 



"O 

0 

CO 

3 



"O 

0 

CO 

=J 

I 

o 



"D 
0 
CO 

O CO 

2! 3 



"O "O "O 

0 0 0 

CO CO CO 

3 3 3 



"O "O "O 

0 0 0 

CO CO CO 

3 3 3 



0 

CO 

3 



"D 
0 
CO 

■O ? "D 
0 ^ 0 
CO O CO 

3 Z 3 



CO 

3 



O 

o 



E 

2 
*^ 

o 
<-» 

"5 
c 

O) 

(75 



Q 

5 

< 

o 
co 



3 
LU 



LU 

uj 1 



3 
UJ 



LU 



CO 



LU 



X 
CO 

< 

-J 

LL 



LU 
CO 
LU 

a: 



o 

< 



LU 

< 



CO 

a 



a: 

5 



Q 



CO 

s? 

a 
>- 
m 

a' 

x: 



co 

3 
LU 



-J 

52z a 

H UJW, 

u |0 0 

a: < < 
o ^ ^ 

Q.QQ 



CO 2 
LU jjj 

o o 

LU LU 

a: a: z 

<'<«• 

s ^ £ 

Q O Q. 



<D 

CO 

3 



0) 
to 
3 



0) 

CO 

3 



0) 

CO 

3 



<D 
CO 

3 



"O 
Q> 
CO 

3 



CO 

to 
3 



a> 
to 
3 



0) 

CO 

3 



-o 

CD 

to 

i> 

Z 



T3 
<D 
CO 
3 

Z 



T3 

a) 

to 

3 
i 

O 

z 



CO 

i 

o 
Z 



"8 

CO 
3 



-a 
Q) 
to 
3 



"O 
Q) 
CO 

i 

O 

z 



•o 

0) 
to 
3 



■o 

Q> 
to 

? 
O 

Z 



Z 


z 


z 


PSEN 
j\TE EN 
PSEN 


_ALE 
_ATE EN 
ALE 


RD 

_ATE_EN_ 
MEMR 


Q. 2 S 

O LLI LU 


S 3 3 
LU 2 S 
2 LU LU 


3' 5 3 
Q- 2 S 

O LU LU 



UJ 



3 3 3 
Q- ^ ^ 
O LU LU 



8z<. 

<r,3' 

a a s 
< < UJ 



i 

— . Q 

«i "".=>' 

DOS 
< < LU 



CM 



o 1 
o o ^ 

< < UJ 



CM 



CO 

z 
o 1 

Q Q ^ 
< < UJ 



CO 



2, 
Z 

Q 1 



2:z 

< LU 

o a ^ 

< < UJ 



CO 

3 



3 

CO 

3 



CO 

3 



"D 

<D 

CO 

3 



co 
3 



xj 

Q) 
CO 

3 



73 
CO 

3 



CO 

3 



xj 
a) 

CO 

3 



XJ 
0) 
CO 

3 



co 

5 

O 

z 



Q) 
CO 



O 

z 



"O 

CO 



o 
Z 



<D 
CO 
3 



• XJ 
0) 
co 

o 
z 



XJ 
Q) 

CO 

? 
O 

z 



xj 
0 

co 



O 
Z 



xj 
0) 
co 

o 
Z 



XJ 
CD 
CO 
ZJ 



XJ 
<D 

CO 
=3 

o 
z 



z 

2-z < 

< | U, |3 I 
Q Q 2 
< < ID 



CD 
Z 

~ Q 1 

2-z <. 

< | U, |3 I 
O O 2 
< < UJ 



C^z < 

< UJ l 

I 1^ 
Q Q 5 

< < UJ 



Z JO 

•z 



2 tt 



00 



LU Q 

3 3 3 

0l 



UJ Q 

<,S<, 
3 3 3 
Q- ^ ^ 



o 



DC 



LU. 



Q. 



a: 

i wo 
1 b 9 
: ,3<i 

3 3 



p5I 



a uj 

53 



a: 

Q 
Q 
< 



uj Q 
I- Q 

3 3 



O UJ LU O LU UJ O LU LU O LU LU O LU LU 



a: 

Q 
Q 

< l 

3 

o 



LU Q 
H Q 

LU LU 



a: 
a 
a 

<i 

3 
CL 

o 



CO 

3 



CO 

3 



Q) 

at 
3 



"a 

CD 

CO 

3 



CO 

3 



CD 
CO 

3 



"8 

CO 

3 



CD 
CO 

3 



CO 

3 



"D 
CD 
CO 
3 
i 

O 

z 



0) 

CO 

i 

O 

z 



"a 

CO 

3 



"D 

<D 
CO 

O 

z 



T3 
CD 
CO 

3 



"O 
<D 
CO 

3 



CD 
CO 

3 



"D 
0 

CO 

3 



CD 
CO 

3 



uj Q 

S<, 

3 3 
UJ LU 



z c 



Q LU Q 
QhQ 

555 

CL ^ ^ 
O LU LU 



^z' 

I— LU Z 

a: 3 3 
o ^ ^ 

Q. LU LU 



Sz 1 

h UJ Z 

3 I — | 

O JJJ CD 

h- — i i 

0£ 3 3 

O ^ ^ 

CL LU LU 



I— LU . 

3 r 

PS 0 -, 

a: 3 3 
o ^ ^ 

CL LU UJ 



LU 



o o ? 
q a a 



3 3 — 
O O ? 

o'o'a 1 



z 

UJ 



r— r- cn 

3 3 ~ 

O OZ 

a 1 a 1 a 1 



z 

O O ? 

o'q'q 1 



H I- 

O O 

o'o 1 



"8 

CO 
3 



(D 
to 
3 



XJ 
Q) 

CO 

3 



"o 

0) 
CO 

3 



XJ 
CD 
CO 

3 



CD 
CO 

3 



0) 
CO 

3 



CD 
CO 

3 



"O 
Q) 
CO 

3 



XJ 
0) 

CO 

3 



XJ 
CD 
CO 

3 



XJ XJ 

a> a> 

CO CO 

3 3 



XJ 
<D 

CO 

3 



XJ 
CD 

CO 

3 



XJ 
CD 
CO 

3 



XJ 
CD 
CO 

3 



XJ 
CD 
CO 

3 



XJ 
<D 
CO 

3 



XJ 
CD 
CO 

3 



XJ 
CD 
CO 

3 



XJ 
<D 

CO 

3 



XJ 
CD 
CO 

3 



XJ 
CD 
CO 

3 



XJ XJ 

CD 0) 

CO CO 

i i 

o o 

Z Z 



Z 
UJ 

33 



H H co 
3 3 ~ 

O O ? 

o'o'o' 



UJ 



HHP 
3 3 ~ 
O O ? 

o'o'o 1 



I- 

3 

I LU ^ 

O co £ 
ql a: o_ 



3 

O c/) 
a. or D_ 



LU 



I LU 



UJ 
Q_ 

CO 
3 
CO 



LU ^ 



o 

LU 



3 
O 

o 

LU 
Q 



CO 
CO 



CD 



< £ 

CO 0. 



o 

CO 

c 

< 

E 
o 



CD 



c 

o 5 

!t 3 
O T3 

.2 2 



"O 


"D 


"O 


"D 


"D 


x? 


~o 


"O 




"D 


X5 


0 




0) 


CD 


CD 


0 


Q) 


CD 


CD 


CD 


CD 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 



LU 
O 





"D 




"D 


"O 


CD 


CD 


CD 


CD 


CD 


CO 


CO 


CO 


CO 


CO 


3 


3 


3 


3 


3 



"D 


-o 




"D 


"O 


XJ 


"D 




CD 


0 


CD 


CD 


0 


CD 


0 




CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


3 
i 


3 

1 


3 
i 


3 

1 


3 
i 


3 

1 


3 
i 


3 
i 


O 


o 


O 


O 


O 


o 


O 


O 


Z 


z 


Z 


Z 


Z 


2 


z 


2 



"D T3 

0) 0 

CO CO 

3 3 



"8 

CO 
3 



C 

o 

3 
O 





TJ 


"O 


"D 


"O 


0 


0 


0 


0 


0 


CO 


CO 


CO 


CO 


CO 


3 


3 


3 


3 


3 



0 



o 
o 



I- 

3 

CL CL 



CN 



CO 



CO 

O 

CL 



co 

01 
O 
CL 



CO 

o 

CL 



2. Mi 

z z 

co 1 co 1 

o: a: 

o o 

CL CL 



LU 
—I 

(D 
O 
O 
K 



O 

CO 



o 

CO 
CL 

a 



E 
o 



CO 

c 

CO 



Q. 
Q 



CD 



Q 
Q 



3 

O 
O 



T3 


T3 


T3 


T5 


•0 


X3 




"O 


T3 




X) 


-0 


"O 




■0 


-0 


"D 


T5 


CD 


0) 


a> 


a> 


cd 


CO 


CD 


CD 


0 


CD 


<D 


CD 


CD 


CD 


a> 


CD 


CD 


CD 


CO 


(0 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


3 


3 




3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


TJ 


"D 


"D 


"D 


"O 




-O 


-O 


■0 


~o 


*o 


"O 


X) 


■0 


-a 


-0 


TD 


-0 


CD 


a> 


a> 


a> 


CD 


a) 


CD 


CD 


CD 


CD 


a> 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO 








3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 






Z 


TA 


OAD 


CM 




gl 














JTEN 


— 
H 


T2 










< 


—i 


















3 


3 








— 1 


Q 


z 


Z 


Z 


LU 


Z 












CM 


O 


0 




2: 

1 


Z 

1 


;IA_C 


;ia_s 


DOW 


232 J 


232 J 


LKJT 


LU 

1 

CD 


SJN 


CL 




OE 


mo 


_RS23 


232J 


232 J 


_0N 


CM 


CO 


u 


u 


1 


0) 


c/> 


0 


H | 


LU 


O 


O 


0 


in 


CO 


CO 


CL 


CD 


00 


O 


0 


z 


a: 


a: 


LL 


Z 




a 


O 


z 


O 


z 


a; 


a: 


O 





x> 


xj 


"O 


"O 


"D 


"D 


"D 


XJ 


X) 


XJ 


XJ 


"O 


XJ 


■o 


"D 


"D 


"O 


"O 


0 


0 


0 


0 


0 


0 


0 


Q) 


CD 


0> 


(D 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


0 


CO 


CO 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


CO 


to 


to 


to 


CO 


to 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 





"O 


"O 


"O 


XJ 


*o 


XJ 


TD 


"D 


~o 


XJ 


XJ 


XJ 


"D 


XJ 


XJ 


T> 


XJ 


XJ 


CD 


CD 


CD 


CD 


<D 


0 


CD 


CD 


CD 


CD 


0 


0 


0 


0 


0 


0 


0 


0 


0 


to 


CO 


to 


to 


CO 


CO 


to 


CO 


to 


CO 


CO 


to 


to 


to 


to 


to 


to 


to 


to 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 



LU 

3 

CO 
(/) 



LU 



>- 
C/) 



2 
LU 

o' 

Q 

CO 



LU 

a: 

i 

CN 
CO 

eg 
if) 



O 

°i 

00 
CO 
3 



LU 
CO 

O 
_i 

°i 

Q 

CO 



3 

°. 

x — 

O 



°l 

Csl 

O 



3 

3 

o 



3 
O 

a 



LU 

<' 

o 
o 



Q_ 
if) 
3 

w i 

00 
CO 
3 



00 




CD 


m 




CO 








if 






a: 




a: 


a: 


or 




h- 




h- 


h- 






(!) 


o 


O 


o 


o 


o 


CO 


CO 


CO 


CO 


CO 


CO 





T> 


"D 


Q) 


0 


<D 


co 


CO 


CO 


3 


3 


3 



CO 

3 



"8 

CO 

3 



•o 

CO 

3 




S ^ ^ 



£ ce: a: 

h- h h 

o o o 

CO GO CO 



EXHIBIT O 



Label > AD A ALE WR RD INT2 Descriptio 



0.01 
OZ \ 


I 


Oft 

yo 


U 


1 1 


• A 


OZZ 


1 
I 


yt> 


u 


1 A 

i . u 


A 
U 


0Z0 


0 

0 


QQ 

yo 


u 


1 A 

1 u 


U 




0 
0 


QQ 

yo 


u 


1 n 

I U 


A 

U 


OZD 


0 
0 


QQ 

yo 


U 


1 A 

1 u 


A 
U 


OZO 


Q 
O 


QQ 

yo 


A 

U 




u 


OZf 


IO 


y<5 


■i 


1 


u 


QOQ ETC 

Ozo rr 




/IO 

4z 


A 
U 


1 1 


0 


ozy 


0 
0 


yo 


A 
U 


I 1 


0 


OoU 


Q 
O 


AO 

yo 


A 
U 




0 


ool 


Q 
O 


AQ 

yo 


A ' 

0 


1 A 

1 0 


0 


ooz 


Q 
O 


AQ 

yo 


A ' 


1 A 
1 0 


0 


ooo 


OA 
OU 


AO 

9o 


A ' 


1 0 


0 


oo4 


on 
oO 


AO 

9o 


A ' 


1 A 


0 i 


ooc 
ooo 


OA 


AO 

98 


A - 


1 1 


0 


ooo 


OA 

zU 


AQ 

9o 


1 


! 1 


0 


00/ rr 




/IO 

4z 


A ' 
(J 


I 1 


0 


QQQ 

000 


on 

oU 


AQ 

yo 


A ' 
U 




0 


ooy 


oU 


OQ 

yo 


A " 
U 




A 
U 


q>i a 
04U 


OA 
OU 


AQ 

y<> 


A ' 
U 


1 A 
1 0 


0 


041 


QA 

oU 


QQ 

yo 


A " 
U 


I A 
1 U 


rv 
0 


o4z 


ft 

0 


AQ 

yo 


A ' 
U 


1 A 


0 


040 


ft 
O 


QQ 

yo 


A " 
U 


1 A 
1 U 


Q 
U 


04h 


ft 

0 


QQ 

y<> 


A * 
U 




0 


0**0 


on 

ZU 


QQ 

yo 


1 




U 


04D rr 




AO 
4Z 


A 1 
U 1 




U 


04/ 


ft 
D 


QQ 

yo 


A ^ 
U 1 




Q 


OhO 


ft 
O 


QQ 

yo 


u 1 




A 

u m 


OMQ 

o*ty 


0 


QQ 

yo 


A i 

u 


U 


u 


OOU 


ft 
D 


QQ 

yo 


A 1 


U 


Q 


OO 1 


U 


AO 

yo 


A A 

0 1 


0 


0 


OCO 

ODZ 


U 


AQ 

yo 


A 4 

0 1 


0 


0 


353 


0 


98 


0 1 




0 


354 


20 


98 


1 1 




0 


355 FF 




42 


0 1 




0 


356 


0 


98 


0 1 




0 


357 


0 


98 


0 1 




0 


358 


0 


98 


0 1 


0 


0 


359 


0 


98 


0 1 


0 


0 


360 


1 


98 


0 1 


0 


0 


361 


1 


98 


0 1 


0 


0 


362 


1 


98 


0 1 


1 


0 


363 


20 


98 


1 1 


1 


0 


364 FF 




42 


0 1 


1 


0 


365 


1 


98 


0 1 


1 


0 



366 


1 


98 


0 


1 


1 


0 


367 


1 


98 


0 


1 


0 


0 


368 


1 


98 


0 


1 


0 


0 


369 


0 


98 


0 


1 


0 


0 


370 


0 


98 


0 


1 


0 


0 


371 


0 


98 


0 


1 


1 


0 


372 


20 


98 


1 


1 


1 


0 


373 FF 




42 


0 


1 


1 


0 


374 


0 


98 


0 


1 


1 


0 


375 


0 


98 


0 


1 


1 


0 


376 


0 


98 


0 


1 


0 


0 


377 


0 


98 


0 


1 


0 


0 


378 


0 


98 


0 


1 


0 


0 


379 


0 


98 


0 


1 


0 


0 


380 


0 


98 


0 


1 


1 


0 


381 


20 


98 


1 


1 


'! 


0 


382 FF 




42 


0 


1 


1 


0 


383 


0 


98 


0 


1 


1 


0 


384 


0 


98 


0 


1 


1 


0 


385 


0 


98 


0 


1 


0 


0 


386 


0 


98 


0 


1 


0 


0i 


387 


40 


98 


0 


1 


0 


0 


388 


40 


98 


0 


1 


0 


0 


389 


40 


98 


0 


1 


1 


0 


390 


20 


98 


1 


1 


1 


0 


391 FF 




42 


0 


1 


1 


0 


392 


40 


98 


0 


1 


1 


0 


393 


40 


98 


0 


1 


1 


0 


394 


40 


98 


0 


1 


0 


0 


395 


40 


98 


0 


1 


0 


0 


396 


0 


98 


0 


1 


0 


0 


397 


0 


98 


0 


1 


0 


0 


398 


0 


98 


0 


1 


1 


0 


399 


20 


98 


1 


1 


1 


0 


400 FF 




42 


0 


1 


1 


o. 


401 


0 


98 


0 


1 


1 


0 


402 


0 


98 


0 


1 


1 


0 


403 


40 


98 


0 


0 


1 


0 


404 


40 


98 


0 


0 


1 


0 


405 


40 


98 


0 


0 


1 


0 


406 


40 


98 


0 


0 


1 


0 


407 


0 


98 


0 


1 


1 


0 


408 


11 


98 


1 


1 


1 


0 


409 FF 




42 


0 


1 


1 


0 


410 


0 


98 


0 


1 


1 


0 


411 


0 


98 


0 


1 


1 


0 


412 


12 


98 


0 


0 




0 


413 


12 


98 


0 


0 




0 


414 


12 


98 


0 


0 




0 


415 


12 


98 


0 


0 




0 


416 


0 


98 


0 


1 




0 


417 


20 


98 


1 


1 




0 



A 1 ft CC 

41o rr 




A Q 

4o 


A 
0 


1 


>1 i A 




AO 

yo 


A " 
0 


A 

1 


/ion 
420 


0 


no 

yo 


A 
U 


A 

1 


/lOi 

421 


A 
1 


no 
yt5 


A 
0 


A 
0 


vl oo 
422 


1 


no 

yo 


A 

0 


A 

0 


/lOO 
423 


1 


no 

y© 


A 
0 


A 
0 


/I o/i 
424 


1 


no 

yo 


A 
0 


A 
0 


425 


A 

0 


no 

y© 


A 
0 




4ZD 


on 
20 


Oft 

yo 


A 
1 


1 


4z/ rr 




A Q 

4o 


A 
0 


1 


4ZO 


n 
U 


Qft 

yo 


A 

o 




4zy 


a 
0 


no 

y© 


A 

0 




4o0 


a 
10 


OQ 

yy 


A 

0 


A 

0 


4o1 


4 a 
1U 


no 

yt> 


A 

0 


A 

0 


/lOO 

4o2 


A A 
1U 


no 

yo 


A 
0 


A 

0 


/too 

4oo 


4 A 
10 


no 
98 


0 


0 


/I Ovl 

4o4 


A 


no 
98 


A 

0 


1 


435 


OA 

20 


no 

98 


1 


1 


4ob rh 




A O 

48 


0 


1 


4o7 


a 
0 


no 

98 


0 


1 


>t OO 

4o8 


A ■ 


no 

y8 


A 

0 




a on 
4o» 


1 


98 


0 


0 


44U 


1 


no 
98 


A 

0 


A 

0 


A A A 

441 


1 


no 

98 


A ' 

0 


A 

0 


442 


1 


no 
98 


A 

0 


0 


AA1 

44o 


a 


no 

ys 


A ' 
0 


1 


444 


OA 

20 


no 

y8 


A 
1 


1 


/MC CC 

445 rr 




A O 

48 


A 

0 


1 


44b 


a 
0 


no 
98 


A 

0 


1 


44/ 


a 
0 


no 
98 


A 
0 




/1/1Q 

44o 


a 
0 


no 
98 


A 
0 


A 

0 


>t /in 

44y 


a 
0 


no 
98 


A 

0 


0 


vl CA 
450 


a 
0 


no 
98 


A 
0 


A 

0 


A CA, 

451 


a 
0 


98 


0 


0 


/ICO 
452 


0 


no 
98 


0 


1 


A CO 

45o 


OA 


no 

98 


1 


1 


/1C/I CC 

454 rr 




A O 

48 


A 

0 


1 


>1 CC 

455 


A 
0 


no 
98 


A 

0 


1 


A CC 

45b 


A 
0 


no 
98 


A 

0 




AC7 

45/ 


A 
0 


no 
98 


A 

0 


A 

0 


ACQ 

45o 


A 
0 


no 
98 


A 

0 


0 


4oy 


n 


Oft 

yy 


A 
0 


A 

0 


A fid 

450 


A 
U 


no • 

y8 


A 

0 


A 

0 


401 


A 

0 


no 

y8 


A 
0 


1 


>1CO 

4b2 


OA 

20 


AO 

98 


1 


1 


AGO CC 

463 hh 




48 


0 


1 


A A 

464 


0 


98 


0 




465 


0 


98 


0 




466 


0 


98 


0 


0 


467 


0 


98 


0 


0 


468 


0 


98 


0 


0 


469 


0 


98 


0 


0 



470 


0 


98 


0 


1 




471 


20 


98 


1 


1 




472 FF 




48 


0 


1 




A ~~f O 

473 


0 


98 


0 


1 




474 


0 


98 


0 


1 




475 


8 


98 


0 


0 




476 


8 


98 


0 


0 




A "7 "7 

All 


8 


98 


0 


0 




478 


8 


98 


0 


0 




479 


0 


98 


0 


1 




A O f\ 

480 


20 


98 


1 


1 




AO A r* T~ 

481 FF 




48 


0 


1 




482 


0 


98 


0 


1 




483. 


0 


98 


0 


1 




484 


2 


98 


0 


0 




485 


2 


98 


0 


0 




486 


2 


98 


0 


0 




487 


2 


98 


0 


0 




488 


0 


98 


0 


1 




489 


11 


98 


1 


1 




490 FF 




48 


0 


1 




491 FF 


2C 




0 


1 




492 2F 


2C 




1 


1 




493 


0 


91 


0 


1 




494 


0 


91 


0 


1 




495 


0 


91 


0 


1 




496 


0 


91 


0 


1 




497 


0 


98 


0 


1 




498 


0 


98 


0 


1 




499 


0 


98 


0 


1 


0 


500 


0 


98 


0 


1 


0 


501 


0 


98 


0 


1 


0 


502 


0 


98 


0 


1 


0 


503 


0 


98 


0 


1 


1 


504 


6 


98 


1 


1 


1 


505 FF 




50 


0 


1 


1 


506 


0 


98 


0 


1 


1 


507 


0 


98 


0 


1 


1 


508 


0 


98 


0 


1 


0 


509 


1 


98 


0 


1 


0 


510 


1 


98 


0 


1 


0 


w~ A A 

511 


1 


98 


0 


1 


0 


512 


1 


98 


0 


1 


1 


CA O 

513 


2 


98 


1 


1 


1 


C A A pr 

514 FF 




50 


0 


1 


1 


515 


A 
1 


98 


0 


1 


1 


516 


1 


98 


0 






517 


1 


98 


0 




0 


518 


0 


98 


0 




0 


519 


0 


98 


0 




0 


520 


0 


98 


0 




0 


521 


0 


98 


0 




1 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Oi 



0 

0 

0 

0 

0 

0 

0 

0 

0. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



First usb ii 



Read INTR 



Read INTR 



coo 
522 


o 
3 


AO 

98 


1 


1 


1 


r% 

0 


coo irrr 
523 rr 




CA 

50 


0 


1 


T 


0 


COyl 

524 


0 


AO 

98 


0 


1 


1 


0 


coc 


0 


AO 

98 


0 


1 


1 


0 


526 


0 


AO 

98 


0 


1 


0 


0 


CO"7 

oil 


0 


AO 

98 


0 


1 


rv 

0 


0 


COQ 

52o 


0 


AO 

98 


0 


1 


rv 

0 


rv 

0 


COQ 


U 


AO 

98 


r\ 
0 


1 


A . 

0 


rv 

0 


con 
530 


0 


AO 

98 


r\ 

0 


1 


1 


rv 

0 


CO-1 

531 


4 


AO 

98 


1 


1 


1 


0 


coo cc 
532 rr 




CA 

50 


0 


1 


1 


0 


533 


0 


98 


0 


1 


1 


0 


534 


0 


AO 

98 


0 


1 


1 


0 


co c 

535 


0 


98 


0 


1 


0 


0 


536 


rv 

0 


98 


0 


1 


0 


0 


C07 

537 


0 


AO 

98 


r\ 

0 


1 


rv 

0 


0 


coo 
538 


0 


AO 

98 


0 


1 


rv 

0 


0 


coo 

539 


rv 

0 


AO 

98 


0 


1 


1 


0 


C/1 A 

540 


c 

5 


AO 

98 


A 

1 


1 


1 


0 


541 rr 




CA 

50 


0 


1 


1 


0 


C>1 o 

542 


>l o 

42 


C A 

50 


0 


1 


1 . 


1 ! 


543 


A O 

42 


C A 

50 


0 


1 


1 


1 


544 bC 




C A 

50 


A 
1 


1 


1 


1 


C A C 

545 


>IO 

42 


CA 

50 


r\ 

0 


1 


1 


1 


54b 


rv 

0 


AO ' 

98 


rv 

0 


1 


1 


0 


CA "7 

547 


r\ 

0 


AO 

98 


0 


1 


1 


0 


548 


0 


AO 

98 


0 


1 


0 


0 


549 


A f\ 

10 


AO 

98 


0 


1 


0 


0 


CCA 

550 


A A 

10 


98 


0 


1 


0 


0 


C C A 

551 


A f\ 

10 


98 


0 


1 


0 


0 


ceo 

552 


10 


AO 

98 


0 


1 


1 


0 


ceo 

553 


A A 
M 


AO 

98 


A 

1 


1 


1 


0 


CCA CC 

554 rr 


A D 

4b 




rv 

0 


1 


1 


0 


ccc 

555 


10 


AO 

98 


rv 

0 


1 


1 


0 


ccc 
550 


10 


AO 

98 


0 


1 




0 - 


CC7 

55/ 


10 


AO 

98 


rv 

0 


1 


r* 

0 


0 


CCD 

55o 


A 

0 


AO 

98 


rv 

0 


1 


rv 

0 


0 


ceo 


0 


AO 

98 


rv 

0 


1 


0 


rv 

0 


CCA 

OOO 


A 
0 


AQ 

98 


r\ 

0 


1 


rv 

0 


rv 

0 


CC1 

5b 1 


0 


AO 

98 


rv 

0 


1 


1 


0 


ceo 

5b2 


A 
1 


AO 

98 


1 


1 


1 


0 


ceo cc 
563 rr 


4B 




rv 

0 


1 


1 


0 


CC A 

5b4 


0 


AO 

98 


rv 

0 


1 


1 


0 


coc 

565 


0 


no 

98 


0 


1 


1 


0 


r"r>r> 

566 


1 


98 


0 


0 


1 


0 


567 


1 


98 


0 


0 


1 


0 


568 


1 


98 


0 


0 




0 


569 


. 1 


98 


0 


0 




0 


570 


0 


98 


0 


1 




0 


571 


1 


98 


1 


1 




0 


572 FF 


4B 




0 


1 




0 


573 


0 


98 


0 


1 




0 



Read INTR 



Read INTR 



ReadlNTR 
2nd USB h 



Read CSR 



Read Powi 



Write Pow< 



C"7 A 

574 


0 


98 


0 


1 


1 


0 


0/0 


0 


no 

98 


0 


1 


0 


0 


Dfb 


0 


no 

98 


0 


1 


0 


0 


C77 

Of r 


0 


no 

98 


n 

0 


1 


0 


0 


C7Q 

5/o 


n 
0 


no 

98 


0 


1 


0 


0 


C7Q 

o/y 


n 
0 


no 
98 


0 


1 


1 


0 


cqa nr 

580 Ot 




no 
98 


1 


1 


1 


0 


581 rr 


/I D 

4d 




0 


1 


1 


0 


58Z 


0 


no 
98 


0 


1 


1 


0 


OOO 


0 


no 

98 


0 




1 


0 


CQA 

084 


0 


no 
98 


0 


0 


1 


0 


OOO 


U 


no 
98 


0 


0 


1 


0 


OOO 


0 


no 

98 


0 


0 


1 


0 


CQ7 

00/ 


0 


no 

98 


0 


0 


1 


0 


coo 

008 


0 


98 


0 


1 


1 


0 


cork Ar* 

589 OE 




98 


1 


1 


1 


0 


590 FF 


4B 




0 


1 


1 


0 


591 


0 


98 


0 


1 


1 


0 


592 


0 


98 


0 


1 


1 


0 


cno 

593 


0 


98 


0 


1 


0 


0. 


594 


10 


AA 

98 


0 


1 


0 


°i 


595 


A f\ 

10 


no 

98 


0 


1 


0 


0 


59b 


A f\ 

10 


no 

98 


0 


1 


0 


0 


597 


10 


no 

98 


0 


1 


1 


0 


cno 
598 


A A 
11 


no 

98 


1 


1 


1 


0 


cnn err 
599 rr 


4C 




0 


1 


1 


0 


cnn 
bOO 


a n 
10 


no 

98 


0 


1 


1 


0 


OUl 


A A 

10 


no 

98 


0 


1 




0 


cno 

buz 


a n 
10 


no 

98 


0 


1 


0 


0 


cno 
bOo 


10 


no 

98 


0 


1 


0 


0 


bU4 


a n 
10 


no 
98 


0 


1 


0 


0 


cnc 
605 


a n 

10 


98 


0 


1 


0 


0 


cnc 

60b 


10 


no 

98 


0 


1 


1 


0 


607 


A A 
11 


no 

98 


1 


1 


1 


0 


cno cc 
bOo FF 


40 




0 


1 


1 


0 m 


cnn 
b09 


a r\ 

10 


no 

98 


0 


1 


1 


0 


c*i n 
blO 


A r\ 

10 


no 

98 


0 




1 


0 


CZA -1 

bl 1 


nn 
90 


no 

98 


0 


0 


1 


0 


C-1 O 

biz 


nn 
90 


no 

98 


0 


0 


1 


0 


C4 O 

bio 


nn 
90 


no 
98 


0 


0 


1 


0 


CZ A A 

b14 


nn 
90 


no 
98 


0 


0 


1 


0 


C-1 c 

bio 


a n 
10 


no 
98 


n 

0 


1 


1 


0 


bib 


1 1 


no 
98 


1 


1 


1 


0 


C4 7 ETC 

bl / FF 


4C 




0 


1 


1 


0 


CH O 

618 


10 


no 

98 


0 


1 


1 


0 


619 


<t n 

10 


no 

98 


0 


1 


1 


0 


620 


A f\ 

10 


no 

98 


0 




0 


0 


621 


0 


98 


0 




0 


0 


622 


0 


98 


0 




0 


0 


623 


0 


98 


0 




0 


0 


624 


0 


98 


0 




1 


0 


625 


11 


98 


1 




1 


0 



Read Inde: 



Write Inde. 



Read CSR* 



Read CS/?« 



Write CSR 



Read CSR» 



COC cc 
bzb rr 




A O 

4z 


O 4 


1 i 


A 

u 




A 


y© 


A ' 


1 1 


A 

u 


COQ 

oZo 


a 
U 


OQ 

y© 


U 


1 1 


A 


coo 

bzy 


A 
U 


OQ 

yo 


O ' 

U 


1 A 

1 u 


A 

u 


COA 


a 
U 


OQ 

yo 


U 


1 A 

1 U 


A 
U 


aiA 


a 
U 


OQ 

yo 


a - 
U 


1 A 
1 U 


A 


COO 

bOZ 


a 
U 


OQ 

yo 


a 4 
U 


! A 


n 
u 


bOO 


a 
U 


OQ 

yo 


u 


! 


A 

u 


b04 


c 
b 


OQ 

yo 


A 4 
1 




A 

u 


DoO rr 




en 

ou 


n 4 
U 




A 

u 


bob 


a 


OQ 

yo 


n 4 
U 


1 
] 


A 
U 


COT 

boY 


a 


OQ 

yo 


U 




A 
U 


boo 


a 


OQ 

y<5 


n - 
U 


t A 

1 u 


A 


coo 

boy 


A 
1 


OQ 

yo 


U 


1 A 

1 u 


A 
U 


c/tA 
b4U 


4 
1 


OQ 

yo 


U 


1 A 
1 U 


A 
U 


C>1 A 

b4l 


A 
1 


OQ 

yo 


A ■* 
U 


1 A 

1 U 


A 
U 


C/IO 

b4Z 


i 
1 


OQ 

yo 


A 4 
U 




A 


C/IO 

b4o 


o 
z 


OQ 

yo 


A 4 
1 


' 1 


A 
U 


GA A CC 

b44 rr 




CO 

00 


A " 
U 


1 


A 

u 


CAC 

b45 


1 


oo 

yo 


A 4 


1 


A 

u 


C/tC 

b4b 


1 


oo 

yo 


A 4 




A 


a a "7 
647 


1 




0 


A 


A 


C/1 Q 

o4o 


A 


OQ 

yo 


A 4 
U 


A 
U 


A - 
U 


C/1 A 

b4y 


A 

u 


OQ 

y© 


A * 


1 A 
1 0 


A 
U 


boU 


A 
0 


OQ 

yo 


A * 


A 


A 
U 


fid 

bol 


A 


oo 

y<> 


A * 


1 


A 
U 


ceo 
OOZ 


o 
O 


oo 

yo 


A *\ 
1 




A 


ceo cc 
boo rr 




CA 
50 


A A 


1 


A 

u 


654 


0 


oo 

ys 


A 4 

0 


1 


A 


boo 


a 
U 


OQ 

y<> 


A i 
0 




A 
U 


ccc 
bob 


a 
U 


OQ • 

y© 


A *\ 
U 


t A 
I U 


A 
U 


CCT 

bo/ 


U 


OQ 

yo 


A *\ 
U 


I A 


A 


CCQ 
DOo 


n 


y<5 


A 1 


A 

I u 


A 
U 


ceo 
boy 


U 


QQ 

yp 


A 1 
U 


A 
U 


A 
U 


ccn 
bbu 


U 


OQ 

yo 


A *1 
U 1 




A 


CCi 

obi 


A 

4 


QQ 

yo 


1 


] 


A 
U 


ceo cc 
bbz rr 




en 
OU 


A A 
U 1 




A 


ceo 
bbo 


U 


OQ 

yo 


A 1 

U 1 




A 
U 


CC/I 

bb4 


n 
U 


OQ 

yo 


A A 
U 




A 

u 


ccc 
bbo 


A 
U 


OQ 

y<> 


A 1 

U 1 


U 


A 

u 


ccc 
bbb 


U 


QQ 

yo 


A -1 
U 1 


A ' 

U 


A 
U 


CCT 

bb/ 


a 


oo 

yo 


A -1 

0 1 


A 
U 


A 
U 


CCQ 

bbo 


a 
U 


OQ 

yo 


A 1 

U 1 


A 
U 


A 

u 


ccn 

bby 


a 
U 


oo 

y<> 


A A 

0 1 




A 
U 


070 


O 


OQ 

y© 


A A 
1 1 


1 


A 
U 


C74 CC 

b/1 rr 




CO 

50 


A A 
0 1 


1 


A 
U 


672 


0 


98 


0 1 




0 


673 


0 


98 


0 1 




0 


674 


0 


98 


0 1 


0 


0 


675 


0 


98 


0 1 


0 


0 


676 


0 


98 


0 1 


0 


0 


677 


0 


98 


0 1 


0 


0 



Read INTR 



Read INTR 



Read INTR 



Read INTR 



Read INTR 



678 


0 


98 


0 


1 


1 


0 


679 


11 


98 


1 


1 


1 


0 


680 FF 


4B 




0 


1 


1 


0 


681 


0 


98 


0 


1 


1 


0 


682 


0 


98 


0 


1 


1 


0 


683 


0 


98 


0 


1 


0 


0 


684 


1 


98 


0 


1 


0 


0 


685 


1 


98 


0 


1 


0 


0 


686 


1 


98 


0 


1 


0 


0 


687 


1 


98 


0 


1 


1 


0 


688 


1 


98 


1 


1 


1 


0 


689 FF 


4B 




0 


1 


1 


0 


690 


1 


98 


0 


1 


1 


0 


691 


1 


98 


0 


1 


1 


0 


692 


1 


98 


0 


1 


0 


0 


693 


0 


98 


0 


1 


0 


0 


694 


0 


98 


0 


1 


0 


0 


695 


0 


98 


0 


1 


0 


0 


696 


0 


98 


0 


1 


1 


0 


697 0E 




98 


1 


1 


1 


0 


698 FF 


4B 




0 


1 


1 


o> 


699 


0 


98 


0; 


1 


1 


0 


700 


0 


98 


0 


1 


1 


0 


701 


0 


98 


0 


0 


1 


0 


702 


0 


98 


0 


0 


1 


0 


703 


0 


98 


0 


0 


1 


0 


704 


0 


98 


0 


0 


1 


0 


705 


0 


98 


0 


1 


1 


0 


706 OE 




98 


1 


1 


1 


0 


707 FF 


4B 




0 


1 


1 


0 


708 


0 


98 


0 


1 


1 


0 


709 


0 


98 


0 


1 


1 


0 


710 


0 


98 


0 


1 


0 


0 


711 


0 


98 


0 


1 


0 


0 


712 


0 


98 


0 


1 


0 


o. 


713 


0 


98 


0 


1 


0 


0 


714 


0 


98 


0 


1 


1 


0 


715 


11 


98 


1 


1 


1 


0 


716 FF 


4C 




0 


1 


1 


0 


717 


0 


98 


0 


1 


1 


0 


718 


0 


98 


0 


1 


1 


0 


719 


0 


98 


0 


1 


0 


0 


720 


0 


98 


0 


1 


0 


0 


721 


0 


98 


0 


1 


0 


0 


722 


0 


98 


0 


1 


0 


0 


723 


0 


98 


0 


1 


1 


0 


724 


11 


98 


1 






0 


725 FF 


4C 




0 






0 


726 


0 


98 


0 






0 


727 


0 


98 


0 






0 


728 


0 


98 


0 




0 


0 


729 


0 


98 


0 




0 


0 



Read CStt 



Read Pow* 



Read Inde: 



Write Inde: 



Read CSR* 



Read CStt 



TOA 


n 
U 


no 

yo 


0 


1 A 

1 0 


0 


(o\ 


0 


yo 


0 


1 A 

1 0 


0 


TOO 


0 


yo 


0 


1 


0 


/ oo 


1 A 


OD 

yo 


A 




A 

0 


TO/1 CC 

/o4 rr 




AO 

4Z 


0 




0 


/ OD tU 




DO 


Q " 

0 


1 


A 

1 


/ ob bO 




CO 
DO 


0 




A 

1 


TOT 

(o( 


OD 


DO 


A 4 




A 

J 


TOQ ca 
Mo bO 




CO 

DO 


0 




A 

1 


TOQ 

/ oy 


A 
U 


OQ 

yo 


Q ' 

0 




0 


/40 


a 


QQ 

yo 


Q * 

0 


1 


A 

0 


7 A 1 


U 


QQ 

yo 


Q ' 

0 


1 A 

1 0 


n 
0 




A 

4 


QQ 

yo 


0 


1 A 

1 u 


A 

0 


7A1 
/ 40 


4 


QQ 

yo 


0 


1 A 
1 0 


A 

0 


7 A A 

( 44 


A 

4 


QQ 

yo 


Q * 

0 


1 A 

I 0 


0 


T/l C 

/45 


4 


QQ 

yo 


Q «1 

0 


1 


0 


/4o 


o 


QQ 

yo 


1 


1 . 1 


0 


T/IT ETCI 

/4/ rr 




50 


Q "1 

0 


1 


0 


T>1 Q 

/4o 


4 


QQ 

y© 


0 


1 


0 


T/IQ 

/4y 


4 


QQ 

yo 


A 1 

0 




0 


7CA 

/50 


A 

4 


QQ 

yo 


A A 

0 


I 0 


0 i 


7CZA 
f O 1 


U 


QQ 

yo 


A -1 

0 


1 A 

1 0 


A 

0 


TCO 


U 


QQ 

y<5 


A 1 

0 


0 


0 


TCO 
/DO 


0 


QQ 

yo 


A A 

0 


1 A 

0 


0 


/54 


0 


QQ 

yo 


A 4 

0 


1 


0 


/DO 




QO 

9o 


A\ A 

1 1 


1 


0 


7CC r-r* 

75o hr 




50 


A A 

0 1 


1 . 


0 


7C7 

(Of 


0 


QQ 

yo 


A -1 

0 




0 


TCQ 


U 


QQ 

yo 


A A 

0 1 




0 


T*^Q 

/oy 


• a 
U 


OQ 

yo 


0 1 


A 
0 


A 

0 


7CA 

/oO 


a 
U 


QQ 

yo 


A A 

0 1 


A 

0 


0 


TCi 
/OT 


a 
U 


QQ 

y<> 


A 1 

0 1 


A 

0 


n 
0 


TCO 
fOZ 


U 


QQ 

ys 


A -1 

0 1 


0 


0 


TCO 
I Do 


0 


QQ 

yo 


A A 

0 1 


1 


0 


/b4 


Q 
O 


QQ 

y© 


A A 

\ 




0 . 


7CC rr 

/bo rr 




50 


A -1 

0 1 




0 


7CC 
f DO 


0 


QQ 

yo 


A A 

0 1 




0 


TAT 

fof 


A 
0 


QQ 

yo 


A A 

0 1 




0 


TCQ 
/DO 


a 
0 


QQ 

yo 


A A 

0 1 


A 

0 


A 

0 


TCO 

/oy 


U 


QQ 

yo 


A A 

0 1 


0 


0 


TTA 
/ /U 


a 


QQ 

yo 


A -1 

0 \ 


A 

0 


A 

0 


TTi 
ft\ 


0 


QQ 

y<5 


A -1 

0 1 


0 


0 


TTO 
( ( Z 


U 


QQ 

y© 


A A 

0 1 


1 


0 


TTO 

7(6 


4 


QQ 

y© 


A A 

1 


1 


0 


77 a r~r" 

774 PF 




50 


A "1 

0 1 


1 


0 


775 


0 


no 

98 


A A 

0 1 


1 


0 


776 


0 


98 


0 1 




0 


777 


0 


98 


0 1 


0 


0 


778 


0 


98 


0 1 


0 


0 


779 


0 


98 


0 1 


0 


0 


780 


0 


98 


0 1 


0 


0 


781 


0 


98 


0 1 


1 


0 



Read CSR> 
3rd USB In 



ReadlNTU 



Read INTR 



Read INTR 



Read INTR 



782 


5 


98 


1 


1 


1 


0 


783 FF 




50 


0 


1 


1 


0 


784 


0 


98 


0 


1 


1 


0 


785 


0 


98 


0 


1 


1 


0 


786 


0 


98 


0 


1 


0 


0 


787 


0 


98 


0 


1 


0 


0 


788 


0 


98 


0 


1 


0 


0 


789 


0 


98 


0 


1 


0 


0 


790 


0 


98 


0 


1 


1 


0 


791 


0 


98 


1 


1 


1 


0 


792 FF 




46 


0 


1 


1 


0 


793 


0 


98 


0 


1 


1 


0 


794 


0 


98 


0 


1 


1 


0 


795 


0 


98 


0 


0 


1 


0 


796 


0 


98 


0 


0 


1 


0 


797 


0 


98 


0 


0 


1 


0 


798 


0 


98 


0 


0 


1 


0 


799 


0 


98 


0 


1 


1 


0 


800 


0 


98 


1 


1 


1 


0 


801 FF 




46 


0 


1 


1 


0 


802 


0 


98 


0 


1 


1 


0 i 


803 


0 


98 


0 


1 


1 


0 


804 


0 


98 


0 


0 


1 


0 


805 


0 


98 


0 


0 


1 


0 


806 


0 


98 


0 


0 


1 


0 


807 


0 


98 


0 


0 


1 


0 


808 


0 


98 


0 


1 


1 


0 


809 


7 


98 


1 


1 


1 


0 


810 FF 




46 


0 


1 


1 


0 


811 


0 


98 


0 


1 


1 


0 


812 


0 


98 


0 


1 


1 


0 


813 


0 


98 


0 


0 


1 


0 


814 


0 


98 


0 


0 


1 


0 


ft A C 

815 


0 


98 


0 


0 


1 


0 


n a o 

816 


0 


98 


0 


0 


1 


0. 


817 


0 


98 


0 


1 


1 


0 


818 


8 


98 


1 


1 


1 


0 


819 FF 




46 


0 


1 


1 


0 


820 


0 


98 


0 


1 


1 


0 


821 


0 


98 


0 


1 


1 


0 


822 


0 


98 


0 


0 


1 


0 


823 


0 


98 


0 


0 


1 


0 


824 


0 


98 


0 


0 


1 


0 


825 


0 


98 


0 


0 


1 


0 


826 


0 


98 


0 


1 


1 


0 


827 


9 


98 


1 


1 


1 


0 


828 FF 




46 


0 






0 


829 


0 


98 


0 






0 


830 


0 


98 


0 






0 


831 


0 


98 


0 


0 




0 


832 


0 


98 


0 


0 




0 


833 


0 


98 


0 


0 




0 



Read INTR 



Read FADi 



Write FAD, 



Write INTR 



Write INTR 



Write INTR 



O O A 

834 


0 


rvo 

98 


r\ 

0 


0 


1 


0 


oo n - 

835 


0 


rvrv 

98 


0 


1 


1 


0 


ooc n a 

836 OA 




rvo 

98 


1 


1 


1 


0 


837 FF 




a r* 

46 


rv 

0 


1 


1 


0 


ooo 

838 


0 


98 


0 


1 


1 


0 


839 


0 


rvo 

98 


0 


1 


1 


0 


O A f\ 

840 


0 


98 


rv 

0 


1 


0 


0 


O A A 

841 


n 

0 


rvo 

98 


rv 

0 


1 


0 


0 


842 


rv 

0 


rvo 

98 


rt 

0 


1 


0 


0 


843 


rv 

0 


no 

98 


0 


1 


0 


0 


844 


rv 

0 


rvo 

98 


0 


1 


1 


0 


O /I c 

845 


-7 

7 


no 

98 


1 


1 


1 


0 


846 FF 


6E 




rv 

0 


1 


1 


0 


O A "7 

847 


0 


rv 0 

98 


rv 

0 


1 


1 


0 


848 


n 

0 


rvo 

98 


rv 

0 




1 


0 


O ACl 

849 


1 


r» 0 

98 


rv 

0 


rv 

0 


1 


0 


850 


1 


rv 0 

98 


0 


0 


1 


0 


OCA 

851 


\ 


0 0 
98 


0 


0 


1 


0 


852 


A 
1 


98 


rv 

0 


rv 

0 


1 


0 


O fTO 

853 


0 


rvo 

98 


0 


1 


1 


0 


854 


7 


98 


1 


1 


1 . 


0 1 


855 FF 


6E 




0 


1 


1 


0 


856 


0 


98 


0 


1 


1 


0 


857 


0 


98 


0 


1 


1 


0 


858 


7 


98 


0 


0 


1 


0 


859 


7 


98 


0 


0 


1 


0 


860 


7 


98 


0 


0 


1 


0 


861 


7 


98 


0 


0 


1 


0 


ooo 

862 


0 


98 


0 


1 


1 


0 


863 OB 




0 0 
98 


1 


1 


1 


0 


864 FF 


6E 




0 


1 


1 


0 


865 


64 


21 


rv 

0 


1 


1 


1 


Or*r* 

866 


7 


O A 

21 


1 


1 


1 


1 


867 


64 3E 




0 


1 


1 


1 


or>o nvn 

868 BB 


3E 




0 


1 


1 


1 - 


8o9 


rv 

0 


r»o 

98 


rv 

0 


1 


1 


0 


o/O 


rv 
0 


rvo 

98 


rv 

0 


1 


1 


0 


871 


rv 


rvo 

98 


n 

0 


1 


0 


0 


872 


rv 
0 


98 


rv 

0 


1 


0 

0 


rv 

0 


873 


rv 

0 


rvo 

98 


rv 

0 


1 


0 


0 


874 


rv 

0 


rv 0 

98 


0 


1 


0 


0 


o^e 

875 


rv 

0 


no 

98 


rv 

0 


1 


1 


0 


876 


6 


no 

98 


1 


1 


1 


0 


0*7-7 rr 

877 FF 




crv 

50 


rv 

0 


1 


1 


0 


878 


r* 

0 


98 


0 


1 


1 


0 


|\7rt 

879 


0 


98 


0 


1 


1 


0 


880 


0 


98 


0 




0 


0 


881 


1 


98 


0 




0 


0 


882 


1 


98 


0 




0 


0 


883 


1 


98 


0 




0 


0 


884 


1 


98 


0 




1 


0 


885 


2 


98 


1 




1 


0 



Write INTR 



Read INTR 



Write INTR 



Write INTL 
4th USB in 



Read INTR 



Read INTR 



886 FF 




50 


0 


1 


1 


0 


887 


1 


98 


0 


1 


1 


0 


888 


1 


98 


0 


1 


1 


0 


889 


1 


98 


0 


1 


0 


0 


890 


0 


98 


0 


1 


0 


0 


891 


0 


98 


0 


1 


0 


0 


892 


0 


98 


0 


1 


0 


0 


893 


0 


98 


0 


1 


1 


0 


894 


3 


98 


1 


1 


1 


0 


895 FF 




50 


0 


1 


1 


0 


896 


0 


98 


0 


1 


1 


0 


897 


0 


98 


0 


1 


1 


0 


898 


0 


98 


0 


1 


0 


0 


899 


0 


98 


0 


1 


0 


0 


900 


0 


98 


0 


1 


0 


0 


901 


0 


98 


0 


1 


0 


0 


902 


0 


98 


0 


1 


1 


0 


903 


4 


98 


1 


1 


1 


0 


904 FF 




50 


0 


1 


1 


0 


905 


0 


98 


0 


1 


1 


0 


906 


0 


98 


0 


1 


1 


Oi 


907 


0 


98 


0 


1 


0 


0 


908 


0 


98 


0 


1 


0 


0 


909 


0 


98 


0 


1 


0 


0 


910 


0 


98 


0 


1 


0 


0 


911 


0 


98 


0 


1 


1 


0 


912 


5 


98 


1 


1 


1 


0 


913 FF 




50 


0 


1 


1 


0 


914 


0 


98 


0 


1 


1 


0 


915 


0 


98 


0 


1 


1 


0 


916 


0 


98 


0 


1 


0 


0 


917 


1 


98 


0 


1 


0 


0 


918 


1 


98 


0 


1 


0 


0 


919 


1 


98 


0 


1 


0 


0 


920 


1 


98 


0 


1 


1 


0^ 


921 


11 


98 


1 


1 


1 


0 


922 FF 


4B 




0 


1 


1 


0 


923 


1 


98 


0 


\ 


1 


0 


924 


1 


98 


0 


1 


1 


0 


925 


1 


98 


0 


1 


0 


0 


926 


0 


98 


0 


1 


0 


0 


927 


0 


98 


0 


1 


0 


0 


928 


0 


98 


0 


1 


0 


0 


929 


0 


98 


0 


1 


1 


0 


930 0E 




98 


1 


1 


1 


0 


931 FF 


4B 




0 


1 


1 


0 


932 


0 


98 


0 






0 


933 


0 


98 


0 






0 


934 


0 


98 


0 


0 




0 


935 


0 


98 


0 


0 




0 


936 


0 


98 


0 


0 




0 


937 


0 


98 


0 


0 




0 



Read INTR 



Read INTR 



Read INTR 



Read CSR< 



Read Inde: 



Q^ft 

yoo 


n 
u 


Oft 

yo 


n 1 




u 


yoy uc 




Oft 

yo 


1 i 
i 


] 


u 


y*nj rr 


HO 




u 




A 

u 


QA1 


n 
u 


Qft 

yo 


u 




A 

u 


QA9 


u 


Qft 

yo 






A 

u 




n 
u 


Qft 

yo 


u 


A 

u 


n 
u 






Qft 

yo 


n 1 
u 


n 
u 


A 

u 


Q4S 


1 




0 1 
u 


n 


A 

u 


v/HU 




Qft 


0 1 


n 

u 


A 
U 


Q47 

y*t / 


1 


Qft 
yo 


0 1 




A 
U 


Q4ft 




Qft 
yo 


1 1 




A 
U 


Q4Q pp 


AC 




n -1 

u 




A 
U 


y«JU 




Qft 
yo 


n 1 

u 




A 
U 




1 


Qft 
yo 


n 1 




A 
U 


QR9 




Qft 
yo 


n 1 


A 
U 


A 
U 






Qft 

yo 


u 


A 
U 


A 
U 


Q^A 




Qft 
yo 


u 


u 


A 
U 






Qft 
yo 


0 1 
U I 


A 

u 


A 
U 






Qft 

yo 






A 
U 


Q^7 

yo / 




Qft 

yo 


i 




A 
U 


Q^A FF 
yoo rr 






U I 




A 
U 


yoy 




Qft 

yo 


U 1 




A 


QAO 

you 




Qft 

yo 


U I 




A 
U 


yo i 




Qft 

yo 


U 1 


n 
U 


A 

u 


yoz 




Qft 

yo 


a 1 


A 


A 
U 


yoo 




Qft 

yo 


U I 


A 
U 


n 
U 






Qft 

yo 




A 
U 


A 

U 


OAS 
you 




Qft 
yo 


n 1 




A 

u 


you 


1 1 


Qft 

yo 


i i 




A 
U 


Qfi7 FF 

J7U# II 




AO 


n 1 

U I 




A 

U 


Qfift 
yoo 




Qft 

yo 


U I 




A 

u 


QfiQ 
yoy 




Qft 

yo 


n ■ 1 

U I 




A 

u 


Q70 
y I u 




QA 

yo 


n 1 


A 
U 


A 

u 


Q71 
yj i 


ft 
O 


Qft 
yo 


U I 


A 
U 


A 
U 


Q79 


ft 
O 


Qft 
yo 


0 1 
U I 


A 
U 


A 
U 


Q7^ 


A 

o 


Qft 


0 1 


A 


A 
V 


Q74 


ft 
o 


Qft 
yo 


0 1 




A 

u 


Q7^ 
y/ v> 


1fi 


Qft 
yo 


1 1 




A 

u 


Q7C pp 

y/u rr 




AO 




] 


A 
U 


Q77 

yr / 


ft 
o 


Qft 

yo 


U I 




A 
U 


Q7ft 

y / o 


ft 
o 


Qft 

yo 


U I 




A 

u 


Q7Q 

y / y 


ft 
O 


Qft 

yo 


U I 


A 
U 


A 
U 


Qftfl 

you 


ft 

o 


Qft 

yo 


U I 


A 
U 


A 


QA1 

yo i 


u 


Qft 

yo 


U I 


A 
U 


A 

U 


QA9 

yo^ 


u 


Qft 

yo 


n 1 

U I 


A 
U 


A 
U 


QA** 

yoo 


u 


Qft 

yo 


u ■ I 


] 


A 

U 


Qft/1 

yo4 




QQ • 

yo 


4 > i 
1 1 




U 


985 FF 




42 


0 1 




0 


986 


0 


98 


0 1 




0 


987 


0 


98 


0 1 




0 


988 


0 


98 


0 1 


0 


0 


989 


0 


98 


0 1 


0 


0 



Write Inde: 



Read CSR* 



Read CSR* 



Read CS/?< 



Read Cow 



Read Fifo, 



990 


5 


oo 

98 


O 

0 


i o 

1 0 


o 

0 


OO A 

991 


rr 

5 


98 


o 
0 


1 o 

1 0 


u 


ooo 

992 


5 


oo 

98 


O ' 

0 


1 1 


o 

0 


993 


Art 

20 


oo 

98 


1 


I 1 


0 


994 FF 




A O 

42 


o < 

0 


I 1 


o 

0 


995 


5 


98 


O ' 

0 


I 1 


o 

0 


996 


5 


oo 
98 


O ' 

0 




o 

0 


997 


5 


98 


O ' 

0 


1 o 

1 0 


0 


oon 

998 


r 

5 


oo 

98 


o * 

0 


1 o 

1 0 


o 

0 


999 


2 


oo 

98 


O ' 

0 


1 o 

1 0 


o 

0 


a r\f\r\ 

1000 


2 


oo 

98 


o * 

0 


1 o 

1 0 


n 

u 


a r\r\A 

1001 


O 

2 


oo 
98 


o - 

0 


1 1 


o 

u 


a ooo 

1002 


oo 

20 


oo 

98 


1 


I 1 


0 


a ooo r~r~ 

1003 rr 




42 


O ' 

0 


1 


n 
0 


A OO A 

1004 


2 


oo 

98 


o < 

0 


I 1 


o 
U 


A f\f\C 

1005 


2 


oo 

98 


o * 

0 




0 


a ooo 

1006 


2 


oo 

98 


o * 

0 


1 o 

1 0 


o 

0 


1007 


2 


98 


o * 

0 


1 o 

1 0 


0 


A ooo 

1008 


o 
0 


oo 

98 


O ' 

0 


1 o 

I 0 


U 


1009 


0 


oo 

98 


O / 

0 


1 o 

1 0 


0 


a o A o 

1010 


0 


OO 

98 


o > 

0 


I 1 


o 

0 


A f\A A 

1011 


oo 

20 


98 


1 


1 


o 

0 


1012 FF 




A O 

42 


o > 

0 


1 


o 

0 


1013 


0 


OO 

98 


o « 

0 


1 


o 

0 


1014 


0 


98 


o * 

0 




o 

0 


1015 


0 


98 


0 


1 o 

0 


0 


1016 


0 


oo 

98 


O d 

0 


t o 

1 0 


0 


1017 


0 


98 


0 


1 o 

I 0 


0 


1018 


0 


98 


0 


1 0 


0 


1019 


0 


98 


O A 

0 


1 


0 


1020 


oo 

20 


oo 

98 


1 1 


1 


o 

0 


m oo«f rr 

1021 FF 




A O 

42 


O A 

0 1 


1 


o 

0 


1022 


0 


oo 

98 


O A 

0 1 


1 


0 


A AOO 

1023 


0 


oo 

98 


O A 

0 1 




o 

u 


a oo A 

1024 


O 

0 


oo 

98 


O A 

0 1 


o. 

0 


o 

0 


a oo rr 

1025 


0 


oo 

98 


O A 

0 1 


o 

0 


o 

0 


1026 


0 


oo 

98 


O A 

0 1 


o 

0 


o 

0 


a oot 

1027 


o 

0 


oo 

98 


O A 

0 1 


o 

0 


o 

0 


A AOf) 

1028 


o 

0 


oo 

98 


O A 

0 1 




o 
0 


1029 


20 


oo 
98 


1 1 




o 

u 


4 AOA FTC 

1030 FF 




42 


O A 

0 1 


1 


o 

0 


1031 


o 

0 


oo 

98 


O A 

0 1 


1 


o 

0 


1032 


0 


oo 

98 


O A 

0 1 




o 

0 


1033 


0 


oo 

98 


O A 

0 1 


o 

0 


o 

0 


1034 


0 


98 


0 1 


0 


o 

0 


1035 


0 


oo 

98 


O A 

0 1 


o 

0 


o 

0 


1036 


0 


98. 


0 1 


0 


0 


1037 


0 


98 


0 1 




0 


1038 


20 


98 


1 1 




0 


1039 FF 




42 


0 1 




0 


1040 


0 


98 


0 1 




0 


1041 


0 


98 


0 1 




0 



Read Fifo, 



Read Fifo, 



Read Fifo, 



Read Fifo, 



Read Fifo, 



Read Fifo, 



1 C\AO 


U 


Qft 

yo 


u 




A 
U 


A 

u 




n 

U 


Oft 


A 

u 




A 
U 


A 

u 


10AA 


A 

u 


Oft 

yo 


A 

u 




A 
U 


A 
U 


10A^ 


A 

u 


Qft 

yo 


A 
U 




A 
U 


A 
U 


10AR 


A 

u 


Qft 

yo 


A 
U 






A 
U 


10A7 


OO 

zu 


yo 


A 
1 






A 
U 


ioa« pp 




AO 


A 

u 






A 
U 


10AQ 


A 

u 


Qft 

yo 


A 
U 






A 
U 


10^0 
I uou 


A 

u 


Qft 

yo 


A 
U 






A 
U 




Aft 
*fO 


Qft 

yo 


A 
U 


u 




A 
U 


10^9 


Aft 
*tO 


Qft 

yo 


A 

u 


A 

u 




A 
U 


io*^ 
I uoo 


4ft 

**o 


Qft 

yo 


A 

u 


A 

u 




A 
U 


io^a 

I UO*f 


Aft 

HO 


Qft 

yo 


A 

u 


A 
U 




A 
U 


10^ 

IUOO 


A 

u 


Qft 

yo 


A 
U 






A 
U 


IUOO 


1 1 


Qft 

yo 


A 
1 






A 
(J 


in^7 pp 
lUOf rr 




AO 


A 

u 






A 
U 


IUOO UU 




*^A 

ou 


A 
U 


; 
] 






1ACQ Q<4 

I UOy D I 




OU 


A 
1 


] 






I UOU UU 




t^A 
OU 


U 








10A1 PP 


t;p 
Or 




A 
U 








10A9 
IUOZ 


A 

u 


«%a 

DU 


A 
U 






1 ! 


I \JOo 


A 

u 


OU 


A 

u 






A 
U 


10fiA 


A 

u 


Qft 

yo 


A 
U 






A 
U 


IUDO 


A 

u 


Qft 

yo 


A 
U 






A 
U 


1 ARA 
IUOO 


u 


QQ 

yo 


A 
U 




A 

u 


A 
U 


1 AA7 


A 

u 


Qft 

yo 


A 
U 




A 
U 


A 


IUOO 


u 


QQ 

yo 


A 
U 




A 
U 


A 
U 


1 QAQ 

luoy 


A 

u 


QQ 

yo 


A 
U 




A 
U 


A 


1 o7o 
iu/ u 


A 

u 


QQ 

yo 


A 
U 






A 
U 


1071 
lUf I 


D 


Qft 

yo 


A 
\ 






A 
U 


1079 PP 




*;a 
OU 


A 
U 






A 


1 07** 
lU/ o 


A 
U 


QQ 

yo 


A 
U 






A 


107A 
I U/ *f 


A 

U 


Qft 

yo 


A 
U 






A 

u 


107^ 
I Ur O 


A 

u 


Qft 

yo 


A 
U 




A 
U 


A 
U 


107fi 
lUf O 


1 


Qft 

yo 


A 
U 




A 
U 


A 

U . 


1077 
IU f f 


1 


Qft 

yo 


A 
U 




A 
U 


A 

u 


i u/ o 


1 


Qft 

yo 


A 

U 




A 
U 


A 

u 


107Q 

iu/y 


I 


Qft 

yo 


A 
U 






' A 

u 


lOftO 


0 


Qft 

yo 


A 
1 






A 

u 


10ft1 PP 

i uo I r r 




«;o 
ou 


A 

u 






A 

u 


10ft9 

I uoz 


I 


Qft 

yo 


A 

u 






A 

u 


10ft** 


I 


Qft 

yo 


A 
U 






A 
U 


10ftA 


1 
I 


Qft 

yo 


A 
U 




A 

u 


A 
U 


1AOC 

IUOO 


A 
U 


Qft 

yu 


A 

u 




A 

u 


A 
U 


ioft£ 

IUOO 


A 
U 


Qft 

yo 


A 
U 




A 

u 


A 
U 


1 Oft7 
1UO/ 


A 

u 


QQ 

yo 


A 
U 




A 
U 


A 

U 


a AQO 

lOoo 


A 


AO 

98 


0 






0 


1089 


3 


98 


1 






0 


1090 FF 




50 


0 






0 


1091 


0 


98 


0 






0 


1092 


0 


98 


0 






0 


1093 


0 


98 


0 




0 


0 



Read Fifo, 



Write CSR 
5th USB in 



Read INTR 



ReadlNTR 



Read INTR 



1094 


0 


98 


0 


1 


0 


0 


1095 


0 


98 


0 


1 


0 


0 


1096 


0 


98 


0 


1 


0 


0 


1097 


0 


98 


0 


1 


1 


0 


1098 


4 


98 


1 


1 


1 


0 


1099 FF 




50 


0 


1 


1 


0 


1100 


0 


98 


0 


1 


1 


0 


1101 


0 


98 


0 


1 


1 


0 


1102 


0 


98 


0 


1 


0 


0 


1103 


0 


98 


0 


1 


0 


0 


1104 


0 


98 


0 


1 


0 


0 


1105 


0 


98 


0 


1 


0 


0 


1106 


0 


98 


0 


1 


1 


0 


1107 


5 


98 


1 


1 


1 


0 


1108 FF 




50 


0 


1 


1 


0 


1109 


0 


98 


0 


1 


1 


0 


1110 


0 


98 


0 


1 


1 


0 


1111 


0 


98 


0 


1 


0 


0 


1112 


0 


98 


0 


1 


0 


0 


1113 


0 


98 


0 


1 


0 


o. 


1114 


0 


98 


0 


1 


0 


o. 


1115 


0 


98 


0 


1 


1 


0 


1116 


11 


98 


1 


1 


1 


0 


1117 FF 


4B 




0 


1 


1 


0 


1118 


0 


98 


0 


1 


1 


0 


1119 


0 


98 


0 


1 


1 


0 


1120 


0 


98 


0 


1 


0 


0 


1121 


0 


98 


0 


1 


0 


0 


1122 


0 


98 


0 


1 


0 


0 


1123 


0 


98 


0 


1 


0 


0 


1124 


0 


98 


0 


1 


1 


0 


1125 


1 


98 


1 


1 


1 


0 


1126 FF 


4B 




0 


1 


1 


0 


1127 


0 


98 


0 


1 


1 


0 


1128 


0 


98 


0 


1 


1 


o. 


1129 


1 


98 


0 


0 


1 


0 


1130 


1 


98 


0 


0 


1 


0 


1131 


1 


98 


0 


0 


1 


0 


1132 


1 


98 


0 


0 


1 


0 


1133 


0 


98 


0 


1 


1 


0 


1134 


1 


98 


1 


1 


1 


0 


1135 FF 


4B 




0 




1 


0 


1136 


0 


98 


0 


1 


1 


0 


1137 


0 


98 


0 


1 


1 


0 


1138 


0 


98 


0 


1 


0 


0 


1139 


0 


98 


0 


1 


0 


0 


1140 


0 


98 


0 




0 


0 


1141 


0 


98 


0 




0 


0 


1142 


0 


98 


0 




1 


0 


1143 


0 


98 


1 




1 


0 


1144 FF 


4B 




0 




1 


0 


1145 


0 


98 


0 




1 


0 



Read INTR 



Read INTR 



Read CSR» 



Read Pow* 



Write Pow 



Read FADi 



1146 


0 


98 


0 


1 




0 


1147 


2 


98 


0 


0 


1 


0 


1148 


2 


98 


0 


0 


1 


0 


1149 


2 


98 


0 


0 


1 


0 


1150 


2 


98 


0 


0 


1 


0 


1151 


0 


98 


0 


1 


1 


0 


1152 


0 


98 


1 


1 


1 


o 


I loo rr 


/ID 
H& 




A 
U 






u 


1 1 

I I Oh 


n 
u 


Qft 

yo 


A 
U 




: 


A 


11^ 
1 1 oo 


n 
u 


Qft 

yo 


A 
U 






A 

u 


I I OO 




Qft 

yo 


A 
U 




A 

u 


A 


1 I O / 




Qft 

yo 


A 
U 




A 
U 


U 


1 1^ft 

1 1 OO 


n 


Qft 

yo 


A 
U 




A 
U 


A 

U 


1 1 5Q 

i i oy 


u 


Qft 

y<5 


A 
U 




A 


U 


1 1RQ 


n 
u 


Qft 

yo 


A 
U 




] 


A 
U 


11A1 HP 




Qft 

yo 


A 
1 






n 
0 


1 1A9 FF 
I IOZ rr 






A 

V 






U 


I I Do 


A 

U 


Qft 

yo 


U 






U 




u 


Qft 

yo 


A 

U 






A 
U 


I I DO 


u 


Qft 

yo 


A 

U 


A 

u 




U 


I IOO 


u 


Qft 

yo 


U 


A 

u 




U 


1 1fi7 
I lOf 




Qft 

yo 


A 
U 


A 

u 




U 


1 1 fift 
I IDO 


a 

u 


Qft 

yo 


A 
U 


A 

u 




U 


1 1fiQ 


a 
U 


Qft 

yo 


U 




1 


0 


1 17Q HP 




Qft 

yo 


A 
1 


1 


1 


U 


1171 PC 

1 1 / i rr 






U 






0 


1 1 79 


a 
U 


Qft 

yo 


A 


1 


1 


0 


1 1 7^ 




no 

yo 


U 






0 


1 1 7/1 
1 1 f *f 


u 


Qft 

yo 


A 




U 


0 


1 1 7*% 

I I to 


a 


Qft 

yo 


V 




0 


rv 

0 


1 17A 
II / D 


n 
U 


QQ 

yo 


U 




0 


0 


1 1 77 
II// 


U 


Oft 

yo 


U 


1 


0 


0 


1 17ft 
I I 1 O 


n 
u 


Qft 

yo 


A 

U 




] 


U 


1 17Q 


1 1 


Qft 

yo 


1 




] 


A 




AC 

H\s 




A 
U 






A 

U 


1 1ft1 

1 IOI 


o 

u 


Qft 

yo 


A 
U 






A 

U 


1 1ft9 


n 


Qft 

yo 


A 

u 






A 
U 


1 1ft** 
I IOO 


u 


Qft 

yo 


n 
U 


: 


A 


n 
U 


1 1ft4 

I I o*f 


n 
u 


Qft 

yo 


A 

u 




A 

u • 


A 

U 


1 1ft^ 
I lOo 


A 

u 


Qft 

yo 


A 

u 




A 
U 


A 
U 


1 1 fifi 
I IOO 


A 

u 


Qft 

yo 


A 

u 




U 


U 


1 1 ft 7 
I lOr 


A 

u 


Qft 

yt> 


A 

u 






U 


1 1 Aft 
I IOO 


1 1 
i i 


Qft 

yo 


A 
1 






n 
U 


1 1ftO PC 

1 1 oy r r 






A 






0 


1 1 on 
t iyu 


U 


yo 


U 


1 


! 


0 


-1 -4 A4 

1 191 


0 


no 

98 


0 






0 


1192 


0 


98 


0 




0 


0 


1193 


0 


98 


0 




0 


0 


1194 


0 


98 


0 




0 


0 


1195 


0 


98 


0 




0 


0 


1196 


0 


98 


0 




1 


0 



Write 



Read Inde: 



Write Inde: 



Read CSR» 



Read CSR* 



1197 


11 


98 


A 
1 


1198 FF 




42 


0 


1199 FF 


7F 




0 


1200 


a or 

1 3E 




0 


1201 


A OC 

1 3E 




0 


1202 E5 


3E 




A) 
1 


1203 


a or* 

1 3E 




0 


1204 FF 


7F 




0 


1205 


0 


98 


0 


1206 


0 


98 


0 


1207 


0 


98 


0 


1208 


0 


98 


0 


1209 


0 


98 


0 


1210 


0 


98 


0 


1211 


0 


98 


0 


1212 


6 


98 


A 

1 


1213 FF 




50 


0 


1214 


0 


98 


0 


1215 


0 


98 


0 


1216 


0 


98 


0 


1217 


1 


98 


0 


1218 


1 


98 


0 


1219 


1 


98 


0 


1220 


1 


98 


0 


1221 


2 


98 


A\ 

1 


1222 FF 




50 


0 


1223 


1 


98 


0 


1224 


1 


98 


0 


1225 


1 


98 


0 


1226 


0 


98 


0 


1227 


0 


98 


0 


1228 


0 


98 


0 


1229 


0 


98 


0 


1230 


3 


98 


1 


1231 FF 




50 


0 


1232 


0 


98 


0 


1233 


0 


98 


0 


1234 


0 


98 


0 


1235 


0 


98 


0 


1236 


0 


AA 

98 


0 


A O O ~7 

1237 


0 


98 


0 


1238 


0 


98 


0 


1239 


4 


98 


1 


1240 FF 




50 


0 


A <"\ A A 

1241 


0 


98 


0 


1242 


0 


98 


0 


1243 


0 


98 


0 


1244 


0 


98 


0 


1245 


0 


98 


0 


1246 


0 


98 


0 


1247 


0 


98 


0 


1248 


5 


98 


1 



0 Read CSR< 
0 

1 6th USB in 



1 0 

1 0 

1 0 

0 0 

0 0 

0 0 

0 0 

1 0 
1 0 
1 0 
1 0 
1 0 
0 0, 
0 0 j 
0 0 

0 0 

1 0 

1 0 Read INTR 

1 0 

1 0 

1 0 

0 0 

0 0; 

0 0 

0 0 

1 0 
1 0 

1 0. 

1 0 

1 0 

0 0 

0 0 

0 0 

0 0 

1 0 
1 0 
1 0 
1 0 
1 0 
0 0 
0 0 
0 0 

0 0 

1 0 
1 0 



19AQ FF 




ou 


A 
U 




A 
1 


A 

u 


195H 
I ZOU 


u 


Oft 

yo 


A 
U 




I 


A 

u 


I ZO I 


n 


Oft ' 

yo 


A 
U 




<\ 
I 


A 

u 


1 959 

I ZOZ 


A 

u 


Qft 

yo 


A 
U 




A 

u 


A 

u 


1 9*^ 

I zoo 




Oft 

yo 


A 
U 




A < 

u 


A 
U 


195A 
I ZO*f 




Qft 

yo 


A 
U 




A 
U 


A 


1 955 
I ZOO 




Qft 

yo 


A 

u 




A 


A 


195ft 
I ZOO 




Qft 

yo 


A 
U 






A 
U 


1957 


1 1 


Qft 
yo 


1 






u 


195ft FF 


HD 




A 
U 






A 

u 


195Q 




Qft 
yo 


A 
U 






A 

u 


I zou 




Qft 

yo 


A 
U 






A 

u 


I ZO I 




Qft 

yo 


A 
U 




A 

U - 


A 

u 


19fi9 
I zoz 


u 


Qft 

yo 


A 
U 




A 

U 


A 


I ZOO 


A 

u 


Qft ' 

yo 


A 
U 




u 


A 

u 


19AA 
I ZO*f 


A 

u 


Qft 

yo 


A 

u 




A 

u 


A 

u 


1 9fi5 
I ZOO 


A 
U 


Qft 

yo 


A 
U 






n 

u 


I ZOO Uu 




Qft 

yo 


A 
I 




: 


A 


19A7 FP 
iZO/ rr 






A 
U 






A 

u 


1 9ftft 
I ZOO 


A 

u 


Qft 

yo 


A 
U 






A 


1 9AQ 

i zoy 


A 

u 


Qft 

yo 


A 
U 






A 

u * 


1 97Q 
I Zi U 


A 
U 


Qft 

yo 


A 

u 


u 




r\ 
U 


1 971 
IZ/ I 


A 
U 


Qft 

yo 


A 

u 


A 

u 




U 


1 979 
IZ/ Z 


A 


no 

yo 


rv 
U 


U 


1 


0 


1 97*1 

i z / o 


A 

u 


Qft 

yo 


A 

u 


A 
U 




A 
U 


1974 
I Z/ *f 


A 
U 


Qft 

yo 


A 

u 






n 
U 


1975 OF 




Qft 

yo 


i 

1 






A 

U 


197fi FF 
iZf o rr 






A 

u 






A 

u 


1977 
I Zr r 


A 

u 


Qft 

yo 


A 
U 






A 
U 


197ft 
I Z f o 


A 

u 


Qft 

yo 


A 
U 






A 
U 


1 97Q 

i z/y 


A 
U 


Qft 

yo 


u 




U 


U 


1 9ftn 
I zou 




Qft 

yo 


A 
U 




A 

u 


A 


1 9ft1 
I ZO I 




Qft 

yo 


A 
U 




A 
U 


A 
U 


1 9ft9 
I ZOZ 




Qft 

yo 


A 

u 




A 

u 


A 


19ft 4 * 
I ZOO 




Qft 

yo 


A 
U 






A 


1 9ftd 
I ZO*t 


1 1 


Qft 

yo 


1 






A 
U 


19ft5 FF 

i zoo r r 






A 
U 




] 


A 


19ftfi 
I zoo 




Qft 

yo 


A 
U 




] 


A 
U 


19ft7 

1 ZO f 




Qft 

yo 


A 
U 






A 

U 






Qft 
yo 


A 
U 




A 

u 


A 

u 


19ftQ 
i toy 




Qft 

yo 


A 
U 




A 
U 


A 
U 


19Q0 
i zy u 




Qft 

yo 


A 

u 




A 
U 


A 
U 


19Q1 
i zy 1 




Qft 

yo 


A 
U 




A 

u 


u 


19Q9 
i zy z 




Qft 

yo 


A 
U 




] 


A 

u 


19Q** 

i zy o 


1 1 


Qft 

yo 


A 
1 






A 

u 


19Q4 PF 

izy*f rr 






A 
U 






A 
U 


1 Zyo 




AO 


U 






0 


1296 




98 


0 






0 


1297 




98 


0 




0 


0 


1298 




98 


0 




0 


0 


1299 




98 


0 




0 


0 


1300 




98 


0 




0 


0 



Read CSR* 



Write Inde: 



Read CStt 



Read CS/?» 



1301 


1 


98 


0 


1 1 


0 


1302 


11 


98 


1 


1 1 


0 


1303 FF 




42 


0 


1 i 


0 


1304 


1 


98 


0 


1 1 


0 


1305 


1 


98 


0 


1 1 


0 


1306 


1 


98 


0 


1 0 


0 


1307 


8 


98 


0 


1 0 


0 


1308 


8 


98 


0 


1 0 


0 


1309 


8 


98 


0 


1 0 


0 


1310 


8 


98 


0 


1 1 


0 


1311 


16 


98 


1 


1 1 


0 


1312 FF 




42 


0 


1 1 


0 


1313 


8 


98 


0 


1 1 


0 


1314 


8 


98 


0 


1 1 


0 


1315 


8 


98 


0 


1 0 


0 


1316 


8 


98 


0 


1 0 


0 


1317 


80 


98 


0 


1 0 


0 


1318 


80 


98 


0 


1 0 


0 


1319 


80 


98 


0 


1 ■ 1 


0 


1320 


20 


98 


1 


I 1 


0 


1321 FF 




42 


o 


I 1 


0 i 


1322 


80 


98 


0 


i 1 


0 


1323 


80 


98 


0 


I 1 


0 


1324 


80 


98 


0 


I 0 


0 


1325 


80 


98 


0 


I 0 


0 


1326 


6 


98 


0 


I 0 


0 


1327 


6 


98 


0 


I 0 


0 


1328 


6 


98 


0 1 


1 


0 


1329 


20 


98 


1 1 


1 


0 


1330 FF 




42 


0 1 


1 


0 


1331 


6 


98 


0 1 


1 


0 


1332 


6 


98 


0 1 


1 


0 


1333 


6 


98 


0 1 


0 


0 


1334 


6 


98 


0 1 


0 


0 


1335 


0 


98 


0 1 


0 


0 . 


1336 


0 


98 


0 1 


0 


0 


1337 


0 


98 


0 1 


1 


0 


1338 


20 


98 


1 1 


1 


0 


1339 FF 




42 


0 1 


1 


0 


1340 


0 


98 


0 1 


1 


0 


1341 


0 


98 


0 1 


1 


0 


1342 


0 


98 


0 1 


0 


0 


1343 


0 


98 


0 1 


0 


0 


1344 


1 


98 


0 1 


0 


0 


1345 


1 


98 


0 1 


0 


0 


1346 


1 


98 


0 1 


1 


0 


1347 


20 


98 


1 1 




0 


1348 FF 




42 


0 1 




0 


1349 


1 


98 


0 1 




0 


1350 


1 


98 


0 1 




0 


1351 


1 


98 


0 1 


0 


0 


1352 


1 


98 


0 1 


0 


0 



Read CSRi 



Read COU 



Read Fifo, 



Read Fifo, 



Read Fifo, 



Read Fifo, 



1 0«x0 


A 
U 


Oft 

yo 


n 




A 

u 


A 
U 




u 


Qft 

yo 


A 

U 




A 

u 


A 

u 


I ODD 


n 
u 


Qft 

yo 


A 

u 






A 


I OOD 


0(\ 

ZU 


Qft 

yo 


1 






A 

u 


1^^7 PP 




AO 
4Z 


A 
U 






A 

u 


1 O^ft 


n 
u 


Qft 

yo 


A 
U 






A 

u 


1 1RQ 


n 


Qft 

yo 


A 
U 






A 

u 


1 orq 


u 


Qft 

yo 


A 
U 




A 


A 


1 0R1 

1 OOl 


u 


Qft 

yo 


A 

u 




A 
U 


A 
U 


1 oeo 


n 
u 


Qft 

yo 


A 
U 




A 
U 


A 

u 


1 ORO 


A 

u 


Qft 

yo 


A 
U 




A 
U 


A 

u 


1 OR/1 


A 

u 


Qft 

yo 


A 
U 






A 
U 


1 ODD 


on 
ZU 


yo 


A 

1 


1 


1 


A 


Todd rr 




ylO 

4Z 


A 
U 






0 


1 OA7 

1 oof 


A 

u 


QQ 

yo 


A 
U 






u 


1 Ofift 

I OOO 


A 
U 


Qft 

yo 


A 
U 






A 
U 


1 ORQ 

i joy 


A 
U 


Qft 

yo 


A 

u 




A 
U 


U 


1 07Q 
I Of U 


A 
U 


Qft 

yo 


A 

u 




A 
U 


r\ 
U 


I Of I 


I Z 


Qft 

yo 


A 

U 




A 

u 


A 

u 


JOf Z 


1 O 
1Z 


QQ 

yo 


A 




0 


r\ 
0 


1 070 
10V O 


1 Z 


QQ 

yo 


A 

U 




1 


A . 


1 OT/f 
10/4 


OA 

ZU 


QQ 

yo 


A 
1 


1 


1 


0 


I Of O rr 




AO 
4Z 


A 

u 






r\ 
U 


1 07£ 

i ov o 


1 o 
1Z 


QQ 

yo 


A 
U 




1 


A . 


1 077 
I 0/ f 


1 O 


Qft 

yo 


A 

U 






0 


1 Of O 


1 o 
1Z 


QQ 

yo 


A 
U 




0 


0 


1 07Q 

lovy 


1 o 

1 Z 


QQ 

yo 


A 

u 




U 


0 


lOOU 


A 

U 


QQ 

yo 


A 

u 




A 


0 


1 Oft1 

I 00 1 


A 

u 


Qft 

yo 


A 

u 




A 
U 


A 
U 


1 OftO 


A 

u 


QQ 

yo 


A 

u 






U 


1 OftO 

I 000 


on 
zu 


QQ 

yo 


A 

1 






0 


lOftA PP 

i oo4 rr 




AO 
4Z 


A 

u 






A 


1 opt; 
i oOD 


A 
U 


QQ 

yo 


A 

u 






0 


1 Oftft 
1 OOO 


A 

u 


QQ 

yo 


A 

u 






rv 

0 


1 0ft7 

1 00 # 


A(\ 
4U 


QQ 

yu 


A 

u 


A 

u 




r\ 

0 . 


1 Oftft 

1 000 


Ad 

4U 


QQ 

yo 


A 
U 


A 

u 




A 
U 


1 OftQ 


4U 


Qft 

yo 


A 

U 


A 




rv 
0 


ioyu 


A(\ 
4U 


Qft 

yo 


A 

u 


A 

u 




A 


i oy i 


n 
u 


Qft 

yo 


A 
U 


] 




A 
U 


1 OQO 

i oyz 




Qft 

yo 


A 

1 






A 
U 


10Q0 PP 

ioyo rr 




AO 
4Z 


A 
U 






A 

u 


1 OQA 


n 
u 


Qft 

yo 


A 

u 






A 
U 


1 oqc 
i oyo 


A 

u 


Qft 

yo 


A 
U 






A 
U 


1 OOP 

i oyo 


1 o 
I Z 


QQ 

yo 


A 
U 


U 


1 


0 


4 0Q7 

1 ovf 


A O 

1Z 


QQ 

yo 


U 


0 


1 


0 


io9o 


1z 


AO 

yo 


0 


0 




0 


1399 


12 


98 


0 


0 




0 


1400 


0 


98 


0 






0 


1401 


20 


98 


1 






0 


1402 FF 




48 


0 






0 


1403 


0 


98 


0 






0 


1404 


0 


98 


0 






0 



Read Fifo, 



Read Fifo, 



Read Fifo, 



Read Fifo, 



Write CSR 



Write Fifo, 



1405 


1 


98 


0 


0 


1 0 


1406 


1 


98 


0 


0 


1 0 


1407 


1 


98 


0 


0 


1 0 


1408 


1 


98 


0 


0 


1 0 


1409 


0 


98 


0 


1 


1 0 


1410 


20 


98 


1 


1 


1 0 


1411 FF 




48 


0 


1 


1 0 


1412 


0 


98 


0 


1 


1 0 


1413 


0 


98 


0 


1 


1 0 


1414 


10 


98 


0 


0 


1 0 


1415 


10 


98 


0 


0 


1 0 


1416 


10 


98 


0 


0 


1 0 


1417 


10 


98 


0 


0 


1 0 


1418 


0 


98 


0 


1 


1 0 


1419 


20 


98 


1 


1 


1 0 


1420 FF 




48 


0 


1 


1 0 


1421 


0 


98 


0 


1 


t 0 


1422 


0 


98 


0 


1 


1 0 


1423 


1 


98 


0 


0 


1 0 


1424 


1 


98 


0 


0 


1 0, 


1425 


1 


98 


0 


0 


1 0, 


1426 


1 


98 


0 


0 


1 0 


1427 


0 


98 


0 


1 


1 0 


1428 


20 


98 


1 


1 


1 0 


1429 FF 




48 


0 


1 


1 0 


1430 


0 


98 


0 


1 


1 0 


1431 


0 


98 


0 


1 


1 0 


1432 


0 


98 


0 


o 


! 0 


1433 


0 


98 


0 


o 


1 0 


1434 


0 


98 


0 


0 


1 0 


1435 


0 


98 


0 


0 


1 0 


1436 


0 


98 


0 


1 


1 0 


1437 


20 


98 


1 


1 


1 0 


1438 FF 




48 


0 


1 


1 0 


1439 


0 


98 


0 


1 


1 0. 


1440 


0 


98 


0 


1 1 


1 0 


1441 


0 


98 


0 


0 1 


0 


1442 


0 


98 


0 


0 1 


0 


1443 


0 


98 


0 


0 1 


0 


1444 


0 


98 


0 


0 1 


0 


1445 


0 


98 


0 


1 


0 


1446 


20 


98 


1 


1 


0 


1447 FF 




48 


0 


1 


0 


1448 


0 


98 


0 


1 


0 


1449 


0 


98 


0 


1 1 


0 


1450 


0 


98 


0 


0 1 


0 


1451 


0 


98 


0 


0 1 


0 


1452 


0 


98 


0 


0 1 


0 


1453 


0 


98 


0 


0 1 


0 


1454 


0 


98 


0 


1 1 


0 


1455 


20 


98 


1 


1 1 


0 


1456 FF 




48 


0 


1 1 


0 



Write Fifo, 



Write Fifo, 



Write Fifo, 



Write Fifo, 



Write Fifo, 



Write Fifo, 



1457 


n 


98 


0 


1 




n 
u 


1458 


o 


Q8 


o 


1 


1 


n 


1459 


8 


98 


o 


o 


1 


n 


1460 


ft 


Q8 




n 
u 


1 


n 


1461 


ft 


Q8 




o 

u 




n 

u 


1462 

l tut. 


ft 


Q8 


o 


n 




u 


1463 


n 


Q8 


n 






n 


1464 


20 


Q8 


■ 


1 




n 
u 


1465 FF 




48 




1 




n 
u 


1466 


o 


Q8 


o 


1 




n 

u 


1467 


0 


98 


0 


1 


1 • 


0 


1468 


2 


98 


0 


0 


1 


0 


1469 


2 


98 


0 


0 


1 


0 


1470 


2 


98 


0 


0 


1 


0 


1471 


2 


98 


0 


0 


1 


0 


1472 


0 


98 


0 


1 


1 


0 


1473 


11 


98 


1 


1 


1 


o 


1474 FF 




4ft 




1 




n 
u 


1475 AA 




?1 


0 


1 


1 


1 
i 


1476 AA 




21 








i 


1477 


n 

o 


21 


1 






1 - 


1478 AA 




21 








i 


1479 


o 


Q8 


0 


1 




n 

u 


1480 


0 


Q8 








n 
u 


1481 


0 


Q8 


o 




n 


u 


148? 


n 


Q8 


n 

u 




n 
u 


n 
u 


1483 




Q8 


n 
u 




n 
u 


u 


1484 
1 tot 




Q8 


n 




n 


u 


1485 


o 


Q8 


n 






n 


1486 




Q8 


1 






n 
u 


1487 FF 




SO 


o 






n 


1488 


o 


98 


o 


1 


1 


n 


1489 


o 


98 




1 




n 


1490 


o 


98 


o 


1 


n 


n 


1491 


1 

1 


98 




1 


n 


0 • 


1492 


1 

1 


98 


o 


1 




A 


1493 


1 

1 


98 


n 


1 


0 


o 


1494 


1 

1 


98 




1 




o 

u 


1495 


9 

£- 


Q8 


1 

1 


1 




n 
u 


1496 FF 




SO 


n 


1 


1 


n 
u 


1497 


1 

1 


Q8 


o 


1 




n 
u 


1498 


1 

1 


98 


n 


1 


1 


0 


14QQ 


1 


Q8 


n 

u 




n 
u 


n. 
u 


1500 


n 


Q8 


n 




n 
u 


n 
u 


1501 


o 

yj 


Q8 


n 




n 
u 


n 
u 


1502 






o 

u 






n 
u 


1503 


0 


98 


0 






0 


1504 


3 


98 


1 






0 


1505 FF 




50 


0 






0 


1506 


0 


98 


0 






0 


1507 


0 


98 


0 






0 



Write Fifo, 



Write C 

7th USB in 



Read INTR 



1508 


0 


98 


0 


1 


0 


0 


1509 


0 


98 


0 


1 


0 


0 


1510 


0 


98 


0 


1 


0 


0 


1511 


0 


98 


0 


1 


0 


0 


1512 


0 


98 


0 


1 


1 


0 


1513 


4 


98 


1 


1 


1 


0 


1514 FF 




50 


0 


1 


1 


0 


1515 


0 


98 


0 


1 


1 


0 


1516 


0 


98 


0 


1 


1 


0 


1517 


0 


98 


0 


1 


0 


0 


1518 


0 


98 


0 


1 


0 


0 


1519 


0 


98 


0 


1 


0 


0 


1520 


0 


98 


0 


1 


0 


0 


1521 


0 


98 


0 


1 


1 


0 


1522 


5 


98 


1 


1 


1 


0 


1523 FF 




50 


0 


1 


1 


0 


1524 


0 


98 


0 


1 


1 


0 


1525 


0 


98 


0 


1 


1 


0 


1526 


0 


98 


0 


1 


0 


0 


1527 


0 


98 


0 


1 


0 


0 


1528 


0 


98 


0 


1 


0 


o> 


1529 


0 


98 


0 


1 


0 


0 


1530 


0 


98 


0 


1 


1 


0 


1531 


11 


98 


1 


1 


1 


0 


1532 FF 


4B 




0 


1 


1 


0 


1533 


0 


98 


0 


1 


1 


0 


1534 


0 


98 


0 


1 


1 


0 


1535 


0 


98 


0 


1 


0 


0 


1536 


1 


98 


0 


1 


0 


0 


1537 


1 


98 


0 


1 


0 


0 


1538 


1 


98 


0 


1 


0 


0 


1539 


1 


98 


0 


1 


1 


0 


1540 


1 


98 


1 


1 


1 


0 


1541 FF 


4B 




0 


1 


1 


0 


1542 


1 


98 


0 


1 


1 


o. 


1543 


1 


98 


0 


1 


1 


0 


1544 


1 


98 


0 


1 


0 


0 


1545 


0 


98 


0 


1 


0 


0 


1546 


0 


98 


0 


1 


0 


0 


1547 


0 


98 


0 


1 


0 


0 


1548 


0 


98 


0 


1 


1 


0 


1549 0E 




98 


1 


1 


1 


0 


1550 FF 


4B 




0 


1 


1 


0 


1551 


0 


98 


0 


1 


1 


0 


1552 


0 


98 


0 


1 


1 


0 


1553 


0 


98 


0 


0 




0 


1554 


0 


98 


0 


0 




0 


1555 


0 


98 


0 


0 




0 


1556 


0 


98 


0 


0 




0 


1557 


0 


98 


0 


1 




0 


1558 OE 




98 


1 


1 




0 


1559 FF 


4B 




0 


1 




0 



Read CSR 



Read Poiv< 



Read Inde: 



Write Inde: 



1560 


o 


98 


0 




1 


o 


1561 


o 


98 


0 


1 


1 


o 


1562 


o 


98 


o 


1 


o 


o 


1563 


o 


98 


o 


1 


o 


o 


1564 


o 


98 


o 


1 


o 


o 


1565 


o 


98 


o 


1 


o 


o 


1566 


o 


98 


o 


1 




o 


1567 


11 


98 


1 


1 


1 


o 


1568 FF 


4C 




o 


1 


1 


o 


1569 


o 


98 


o 


1 


1 


o 


1570 


o 


98 


o 


1 


1 


o 


1571 


o 


98 


o 


1 


o 


o 


1572 


o 


98 


o 


1 


o 


o 


1573 


o 


98 


o 


1 


o 


o 


1574 


o 


98 


o 


1 


o 


o 


1575 


o 


98 


o 


1 




o 


1576 


11 


98 


1 




1 


o 


1577 FF 


4C 




o 


1 


. 


o 


1578 


o 




o 


1 


1 


o 




0 






1 


1 


n 


1580 E0 




98 


o 


o 


1 


o 


1581 E0 




98 


0 


o 


1 


o 


1582 E0 




98 


o 


o 


1 




1583 E0 




98 


0 • 


o 


1 


o 


1584 


o 


98 


o 




. 


o 


1585 


20 


98 


1 


1 




o 


1586 FF 




48 


o 




. 


o 


1587 


o 


98 


o 


1 


1 


o 


1588 


o 


98 


0 


1 


1 


o 


1589 


5 


98 


0 


o 


1 . 


o 


1590 


5 


98 


o 


o 


1 


o 


1591 


5 


98 


o 


o 


1 


o 


1592 


5 


98 


o 


0 


1 


o 


1593 


0 


98 


o 




1 


o 


1594 


20 


98 


1 

1 


1 




o 


1595 FF 




48 


o 






o 


1596 




98 


o 


1 




o 


1597 


o 


98 


o 


1 


1 


o 


1598 


o 


98 


o 


o 


. 


o 


1599 


o 


98 


o 


o 


1 


o 


1600 


o 


98 


o 


0 


1 


o 


1601 


o 


98 


o 


o 


1 


o 


1602 


o 


98 


o 




.1 


o 


1603 


20 


98 


1 


1 


1 


o 


1604 FF 




48 


o 


1 


1 




1605 


■ 0 


98 


o 




1 


o 


1 QUO 




yo 


n 
u 


1 


1 


A 

u 


1607 


2 


98 


0 


0 




0 


1608 


2 


98 


0 


0 




0 


1609 


2 


98 


0 


0 




0 


1610 


2 


98 


0 


0 




0 


1611 


0 


98 


0 


1 




0 



Read CSR< 



Read CSR> 



Write fifo, 



Write fifo, 



Write fifo, 



1 R1 9 


90 


QA 
yo 


i 


1 

1 


1 n 


I U I O II 




4A 

HO 




i 

1 


1 n 

i o 


1R14 


n 
u 


QR 


n 


1 

1 


1 0 


IO 1 J 


n 


QA 


n 

u 


1 


1 0 


1R1R 


n 
u 


QA < 

v?0 


a 
u 


A 

u 


1 n 


1R1 7 


u 


QA 
yo 


u 


A 

u 


1 n 

I o 


1R1 a 


n 
u 


QA 

yo 


n 

u 


A 

u 


1 n 


1 R1 Q 


n 
u 


QA 

yo 


u 


A 
U 


1 n 


1R9Q 


n 
u 


qa 
yo 


n 
u 




1 n 


1R91 
I OZ I 


9Q 


Oft 

yo 


i 
■ 




1 n 


i rr 




4A 
HO 


n 

u 




1 n 

1 u 


1R9^ 
1 o^o 


o 

u 


QA 
yo 


n 




1 n 


1R94 

1 OZH 


n 

u 


QA 
yo 




1 


1 n 

1 u 


1R9 £ > 

I UilO 


Q 
O 


cm 
yo 


n 


A 
U 


1 n 


1R9R 
I ozo 


o 


QA 
yo 


u 


n 

u 


1 n 


1R97 

I Oil I 


O 


QA 
yo 


u 


n 
u 


1 n 


1R9A 


o 

t O 


yo 


n 
u 


n 
u 


i n 


1R9Q 
i o^y 


n 
u 


QA 
yo 


n 
u 




1 0 


iroq 


90 
ZU 


QA 

yo 


i 

1 


1 


1 A 


I DO I rr 




AR 
HO 


u 




1 A 


1R09 
IDOZ 


A 
U 


QA 

yo • 


n 
u 






IDOO 


u 


QA 

yo . 


a 
u 


i 


t A 


I OOH 


1 


QA 

yo 


a 


A 
U 


1 A 


I DOO 


1 


QA 

yo 


a 


A 


1 A 


I DOO 


1 


QA 

yo , 


u 


A 


\ A 


1 R07 


I 


QA 

yo v * 


u 


A 
U 


1 A 


1 ROA 
I DOO 


n 


QA 

yo 


n 




1 u 


1R0Q 

i ooy 


9A 


QA . , 
yo ' ; 


i 
i 




i n 
I u 


IfiAO FP 
\ oho i r 




AR 

HO i - 


n 
u 


1 


1 o 


1 OH I 


A 
U 


QA 

yo 


u 


1 


i n 


IDHZ 


a 
u 


QA 

yo 


u 




1 A 
1 U 


i RAO 
J OHO 


o 


QA 

yo 


u 


A y 


i n 
1 u 


I OHH 


o 

£. 


QA 

yo 


n 
u 


n 
u 


1 u 


1 OHO 


9 


QA 
yo 


o 


n 1 


1 0 
1 o 


1R4R 
1 u*tu 


9 


QA 
yo 


o , 


0 1 
o 


1 0 

t o 


1R47 

1 OH / 


n 

o 


QA 
yo 


o 




A * 
O 


1R4A 

1 OHO 


90 


QA 
yo 


i 

1 


1 


A 
U 


1R4Q PF 

I OHy i i 




AR 
HO 


n 


1 




IODU 


u 


QA 

yo 


n 
u 


- 


1 u 


iRm 

I DO I 


n 


QA 

yo 


n 
u 


• 


A 

u 


1R*\9 
I DDZ 


9 


QA 

yo 


n 


A 1 


A 
U 


1 DOO 


9 


QA 

yo 


A 


A 1 


A 
U 


1R^4 
1 OOH 


9 


QA 

yo 


n 

u 


u 


n 
u 


IDOO 


9 


QA 

yo 


u 


u 


A 

u 


IDOD 


u 


QA 

yo 


A 

u 




A 
U 


1R^7 
I DO/ 




QA 

yo . 


i 

1 


1 

: 


n 
u 


1A£A CC 

looo rr 




AQ 

4o 


U 




A 

u 


1659 


83 


50 


0 




1 


1660 


83 


50 


0 




1 


1661 B8 




50. 


1 




1 


1662 


83 


50 


0 




1 


1663 


0 


98 


0 




0 



Wr/'fe fffo, 



Write fifo, 



Write fifo, 



Write fifo, 



Write fifo, 



Write CSR 
8th USB in 



A CCA 


0 


no 

98 


n • 

0 


1 A 
1 1 


0 


a cac 


0 


98 


n * 

0 


I 0 


0 


A CCC 

1666 


0 


no 

98 


n ' 

0 


i n 

l 0 


0 


A CC7 

1bb7 


rv 
0 


no 

98 


n - 
0 


t n 

I 0 


0 


A CCO 

IDDO 


u 


no 

98 


n ' 
0 


t n 

i 0 


rv 

0 


lbb9 


0 


no . 
98 


n * 
0 


1 1 


0 


a c*7n 


c 
b 


OQ 

98 


A) 


1 1 


n 
U 


AG7A cc 
lb/1 rr 




cn 


n * 
U 


1 


rv 
U 


A C70 


U 


no 
98 


n ■* 
0 


1 


U 


A C7Q 


U 


no 
98 


n * 
0 




n 


lb/4 


U 


no 
98 


n * 
0 


i n 
1 0 


r\ 
0 


1b/5 


A 
1 


no 

98 


n * 
0 


1 0 


0 


4 C7C 

1676 


1 


no 

98 


n • * 

0 


t n 

I 0 


rv 

0 


•1 C77 
16/ / 


A 
1 


no ' 
98 


n « 
0 


f rv 

1 0 


0 


-1 CTPO 

1678 


1 


no 

98 


n ' 

0 


! 1 


rv 

0 


■1 C70 


2. 


no 

98 


1 


i 1 


0 


a r>or\ rr 

IboO FP 




cn 

50 


n > 

0 


V 


rv 


•1 CO 4 


A 
1 


no 

98 


n * 

0 


1 


rv 

0 


4 coo 

1682 


A 
1 


98 


rv > 

0 




rv 

0 


1683 


A 
1 


98 


0 


1 0 


rv 

0 


4 /^O A 

1684 


0 


rvO 

98 


0 


1 rv 

1 0 


rv 

0 


A COC 

1685 


0 


no 

98 


n i 

0 


i n 

1 0 


rv 

0 


Ibob 


0 


no 
98 


n i 
0 


I n 

1 0 


rv 


d COT 

1687 


0 


no 

98 


n 4 

0 


1 


rv 

0 


H COO 

1688 


3 


no 

98 


1 1 


1 


rv 

0 


4 con cc 
1689 FF 




cn 

50 


n a 

0 


1 


ri 

0 


ibyu 


rv 

0 


no 

98 


n i 

0 1 


1 


rv 

0 


1691 


0 


no 

98 


n 4 

0 




rv 

0 


1b9z 


rv 
0 


no 

98 


n a 
0 


1 rv 

0 


rv 

0 


1693 


0 


no • 

98 


n << 

0 1 


rv 

0 


rv 

0 


a r»rv a 

1694 


0 


rvo 

98 


0 


0 


0 


A Cf\C 

1695 


rv 

0 


98 


/\ A 

0 


rv 

0 


rv 

0 


A COC 

lb9b 


0 


no 
98 


n i 
0 1 


1 


0 


A Crt"7 

1697 


4 


no 

98 


1 1 


1 


0 


Ibyo rr 




cn 
50 


n 4 
0 




rv 
0 


i coo 

loyy 


U 


9o 


n -i 
U 1 


] 


rv 
U 


1 ( uu 


U 


AO 

yu 


n a 
U 1 




n 
0 


i /in 


U 


yo 


U 1 


n 
U 


n 
U 


1 /U£ 


n 
U 


98 


n -I 
0 1 


rv 
0 


0 


A 7AO 

1 /03 


0 


no 
98 


n a 
0 1 


0 


rv 

0 


1704 


0 


no 

98 


rv -i 

0 1 


0 


rv 

0 


1705 


rv 

0 


98 


0 1 


1 


ri 

0 


1706 


5 


98 


A\ A 
1 1 


1 


0 


1707 PP 




50 


0 1 


1 


rv 

0 


1708 


0 


98 


/"V A 

0 1 


1 


rv 

0 


1709 


0 


f\o ' 

98 


0 1 


1 


0 


1710 


0 


98 


0 1 


0 


0 


1711 


0 


98 


0 1 


0 


0 


1712 


0 


98 


0 1 


0 


0 


1713 


0 


98 


0 1 


0 


0 


1714 


0 


98 


0 1 


1 


0 


1715 


11 


98 


1 1 


1 


0 



Read INTR 



Read CSR< 



1716 FF 


4B 




0 


1 


1 


0 


1717 


0 


98 


0 


1 


1 


0 


1718 


0 


98 


0 


1 


1 


0 


1719 


0 


98 


0 


1 


0 


0 


1720 


1 


98 


0 


1 


0 


0 


1721 


1 


98 


0 


1 


0 


0 


1722 


1 


98 


0 


1 


0 


0 


1723 


1 


98 


0 


1 


1 


0 


1724 


1 


98 


1 


1 


1 


0 


1725 FF 


4B 




0 


1 


1 


0 


1726 


1 


98 


0 


1 


1 


0 


1727 


1 


98 


0 


1 


1 


0 


1728 


1 


98 


0 


1 


0 


0 


1729 


0 


98 


0 


1 


0 


0 


1730 


0 


98 


0 


1 


0 


0 


1731 


0 


98 


0 


1 


0 


0 


1732 


0 


98 


0 


1 


1 


0 


1733 0E 




98 


1 


1 


1 


0 


1734 FF 


4B 




0 


1 


1 


0 


1735 


0 


98 


0 


1 


1 


0 


1736 


0 


98 


0 


1 


1 


Oi 


1737 


0 


98 


0 


0 


1 


0 


1738 


0 


98 


0 


0 


1 


0 


1739 


0 


98 


0 


0 


1 


0 


1740 


0 


98 


0 


0 


1 


0 


1741 


0 


98 


0 


1 


1 


0 


1742 OE 




98 


1 


1 


1 


0 


1743 FF 


4B 




0 


1 


1 


0 


1744 


0 


98 


0 


1 


1 


0 


1745 


0 


98 


0 


1 


1 


0 


1746 


0 


98 


0 


1 


0 


0 


1747 


0 


98 


0 


1 


0 


0 


1748 


0 


98 


0 


1 


0 


0 


1749 


0 


98 


0 


1 


0 


0 


1750 


0 


98 


0 


1 


1 


0. 


1751 


11 


98 


1 


1 


1 


0 


1752 FF 


4C 




0 


1 


1 


0 


1753 


0 


98 


0 


1 


1 


0 


1754 


0 


98 


0 


1 


1 


0 


1755 


0 


98 


0 


1 


0 


0 


1756 


0 


98 


0 


1 


0 


0 


1757 


0 


98 


0 


1 


0 


0 


1758 


0 


98 


0 


1 


0 


0 


1759 


0 


98 


0 


1 


1 


0 


1760 


11 


98 


1 


1 


1 


0 


1761 FF 


4C 




0 


1 


1 


0 


1762 


0 


98 


0 






0 


1763 


0 


98 


0 






0 


1764 


3 


98 


0 


0 




0 


1765 


3 


98 


0 


0 




0 


1766 


3 


98 


0 


0 




0 


1767 , 


3 


98 


0 


0 




0 



Read Pow\ 



Read Inde: 



Write Inde: 



Read CSR* 



Read CSft 



17fift 


n 

U 


QA 

yO 


u 






A 
U 


17fiQ 
1 f uy 


90 

tU 


QA 
yo 


4 
1 






A 
U 


1770 FF 
i r f u i r 




AA 

HO 


u 






A 
U 


1 771 


n 


QA 

yo 


u 






A 
U 


1779 


u 


QA 

yo 


n 
u 






A 
U 


177^ 


1 


QA 

yo 


A 

u 


u 




A 
U 


1774 


1 
i 


QA 

yo 


A 

u 


A 

u 




A 
U 


177 C > 


i 
i 


QA 
yo 


A 
U 


A 

u 




A 
U 


177fi 




QA 

yo 


A 
U 


A 
U 




A 
U 


1777 
\ I 1 1 


u 


QA 

yo 


A 
U 






A 
U 


177ft 


90 


QA 

yo 


I 






A 

u 


177Q FF 




4A 

HO 


A 
U 






A 
U 


17A0 


n 

u 


QA 

yo 


A 
U 






A 
U 


17A1 


n 
u 


QA 
yo 


A 
U 






A 
U 


178? OA 

I f \j£m \Jr\ 




QA 
yo 


A 
U 


A 
U 




A 
U 


17A1 OA 

1 1 OO \Jr\ 




QA 
yo 


A 
U 


A 
U 




A 
U 


17A4 OA 

1 f OH Un 




QA 
yo 


A 
U 


A 
U 




A 
U 


17A<i OA 
1 f OO UM 




OA 

yo 


A 
U 


o 
u 




A 
U 


17AR 


n 
u 


QA 

yo 


A 
U 






A 
U 


17A7 
I / Of 


1 1 


QA 

yo 


i 
I 




] 


A 
U 


17AA FF 
I / Oo r i 




AO 
HO 


A 
U 






A 
U 


17AQ RA 

i / oy dh 


AC* 




A 

u 






A 
1 


17QO R/1 

i #yu D*f 






A 
U 






A 
1 


1 7Q1 


^7 4P 
O/ 4U 




A 
1 






A 
1 


17Q9 R4 
I I^J£. Dh 


AC* 




A 
U 






A 
1 


17Q^ 


u 


QA 

yo 


A 
U 






A 

u 


17Q4 

1 / yH 


u 


QA 

yo 


A 
U 






A 

u 


17Q^ 


n 
u 


QA 

yo 


A 
U 




A 
U 


A 

u 


17QR 

1 1 yO 


n 
u 


QA 

yo 


A 
U 




A 
U 


A 

u 


17Q7 


n 

u 


QA 
yo 


A 

u 




A 
U 


A 

u 


17QA 

1 1 C70 


u 


QA 

yo 


A 
U 




A 
U 


A 
U 


17QQ 
i r yy 


n 
u 


QA 

yo 


A 
U 






A 
U 


1A00 

1 OUU 


a 

O 


QA 

yo 


1 
1 






A 

u 


1A01 FF 
i ou i rr 




ou 


A 
U 






A 
U 


1 A09 
1 out 


0 
u 


QA 

yo 


A 

u 






A 
U 


1A0^ 
1 ouo 


u 


QA 

yo 


A 
U 






A 
U 


1A04 


0 
u 


QA 
yo 


A 
U 




A 
U 


A 
U 


1A05 


1 

1 


QA 
yo 


A 
U 




A 
U 


A 
U 


1A0fi 
1 ouo 


1 


QA 
yo 


A 
U 




A 
U 


A 
U 


1A07 


1 

1 


QA 

yo 


A 
U 




A 
U 


A 
U 


1 AOA 
1 ouo 


1 


QA 

yo 


A 
U 






A 
U 


1 AOQ 
i ouy 


o 

c. 


QA 

yo 


A 
1 






A 
U 


1A10 FF 

1 0 1 U II 




ou 


A 
U 






A 
U 


1 A1 1 

I O 1 1 


1 
1 


QA 

yo 


A 
U 






A 
U 


1 A19 
IO It 


1 


QA 

yo 


n 
U 






A 
U 


IO I J 


1 


Oft 

yo 


A 

U 




u 


A 
U 




A 
U 


Oft 

yo 


A 

u 




u 


U 


1815 


0 


98 


0 




0 


0 


1816 


0 


98 


0 




0 


0 


1817 


0 


98 


0 




1 


0 


1818 


3 


98 


1 




1 


0 


1819 FF 




50 


0 




1 


0 



Write Fifo 



Write Fifo 



Write CSR 
9th USB in 



Read INTR 



1820 


0 


98 


0 


1 


1 


0 


1821 


0 


98 


0 


1 


1 


0 


1822 


0 


98 


0 


1 


0 


0 


1823 


0 


98 


0 


1 


0 


0 


1824 


0 


98 


0 


1 


0 


0 


1825 


0 


98 


0 


1 


0 


0 


1826 


0 


98 


0 


1 


1 


0 


1827 


4 


98 


1 


1 


1 


0 


1828 FF 




50 


0 


1 


1 


0 


1829 


0 


98 


0 


1 


1 


0 


1830 


0 


98 


0 


1 


1 


0 


1831 


0 


98 


0 


1 


0 


0 


1832 


0 


98 


0 


1 


0 


0 


1833 


0 


98 


0 


1 


0 


0 


1834 


0 


98 


0 


1 


0 


0 


1835 


0 


98 


0 


1 


1 


0 


1836 


5 


98 


1 


1 


1 


0 


1837 FF 




50 


0 


1 


1 


0 


1838 


0 


Oft 

98 


0 


1 


1 


0 


1839 


0 


98 


0 


1 


1 


0 


1840 


0 


98 


0 


1 


0 


0 j 


1841 


0 


98 


0 


1 


0 


0 


1842 


0 


98 


0 


1 


0 


0 


1843 


0 


98 


0 


1 


0 


0 


1844 


0 


98 


0 


1 


1 


0 


1845 


11 


98 


1 


1 


1 


0 


1846 FF 


4B 




0 


1 


1 


0 


1847 


0 


98 


0 


1 


1 


0 


1848 


0 


98 


0 


1 


1 


0 


1849 


0 


98 


0 


1 


0 


0 


1850 


1 


98 


0 


1 


0 


0 


1851 


1 


98 


0 


1 


0 . 


0 


1852 


1 


98 


0 


1 


0 


0 


1853 


1 


98 


0 


1 


1 


0 


1854 


1 


98 


1 . 


1 


1 




1855 FF 


4B 




0 


1 


1 


0 


1856 


1 


98 


0 


1 


1 


0 


1857 


1 


98 


0 


1 


1 


0 


1858 


1 


98 


0 


1 


0 


0 


1859 


0 


98 


0 


1 


0 


0 


1860 


0 


98 


0 


1 


0 


0 


1861 , 


0 


98 


0 


1 


0 


0 


1862 


0 


98 


0 


1 


1 


0 


1863 0E 




98 


1 


1 


1 


0 


1864 FF 


4B 




0 


1 


1 


0 


1865 


0 


98 


0 


1 


1 


0 


1866 


0 


98 


0 






0 


1867 


0 


98 


0 


0 




0 


1868 


0 


98 


0 


0 




0 


1869 


0 


98 


0 


0 




0 


1870 


0 


98. 


0 


0 




0 


1871 


0 


98 


0 


1 




0 



Read CSR< 



Read Pow< 



Read Inde: 



1A79 HP 
lot £. Ut 




QA 

yo 


1 


1 1 


u 


1A7** FF 


4R 




a 
u 


1 1 


A 


1 A 74 


A 
u 


QA 

yo 


A 
u 


1 1 


A 


1 A7*\ 
lur O 


u 


QA 

yo 


a 
u 


1 1 


A 

u 




n 


QA 


0 


1 n 

1 u 


A 
u 


1 A77 


n 


QA 
yo 




1 n 

1 u 


A 
\J 


1 A7A 

lOf 0 


n 


QA 
yo 


n 

U 


1 ft 
1 u 


A 
U 


1 A7Q 


u 


QA 
yo 


n 


1 n 
1 u 


A 


1 AAfi 
1 oou 


n 
u 


QA 
yo 


u 




A 


1 AA1 

I 00 1 


1 1 

1 1 


QA 
yo 


1 

1 




A 
U 


iftfto FF 


AC 




0 
U 


1 


A 
U 


1 AA^ 

I 000 


U 


QA 
yo 


n 

u 


I 1 


A 


1 AA4 


0 


QA 
yo 


n 

u 


1 


A 


1 AA5 


n 

u 


QA 
yo 


n 

u 


1 n 

1 u 


A 
U 


1 AA£ 


u 


QA 
yo 


n 
u 


1 n 

1 u 


A 


1 AA7 
1 00/ 


u 


OA 

yo 


u 


i a 


A 


1 AAA 


u 


QA 

yo 


u 


1 u 


A 


1 AAQ 
I OOy 


a 
u 


yo 


n 
u 




A 

U 


1 AQA 

1 oyu 


1 1 


QA 

yo 


1 


1 


n 
u 


1AQ1 PP 
i oy I 11 


AC 




a 
u 


1 


A 


1 AQ9 

i oyz 


n 
u 


Oft 

yo 


u 


; 


A . 
U 1 


1 AQ^ 

i oyo 


a 
u 


QA 

yo 


u 




A 


1 AQ4 

i oy** 


u 


QA 

yo 


a 
u 


1 n 


A 


1QQC 

ioyo 


u 


QA 

yo 


u 


t n 
1 u 


A 


1 AQA 
I Oyo 


u 


QA 

yo 


a 
u 


1 n 
1 u 


A 


1 AQ7 


u 


QA 

yo 


n 
u 


1 u 


A 
U 


1 AQA 

i oyo 


n 

U 


QA 

yo 


a 
u 




A 


1 AQQ 




QA 

yo 


1 
1 




A 
U 


iQnn PF 
i yuu rr 




AO 


u 




A 
U 


1Q01 F5 




49 


n 
u 




1 


1QH9 F5 




49 


u 




1 


1 yuo 


oy 


49 


1 


■ 


A 
1 


1Q04 F5 
1 y u 4 * r \j 




49 


u 




1 


1 yuD 


a 

U 


QA 

yo 


u 




A 


i yuo 


n 
u 


QA 

yo 


a 1 
u 




A 


1QA7 

i yu# 


u 


QA ' 

yo 


a 1 
u 


1 A 


A 
U 


i yuo 


n 
u 


QA 

yo 


a 1 
u 


A 
U 


A 
U 


1Q0Q 
1 yuy 


A 

u 


QA 
yo 




A 
U 


A 


i y i u 


u 


QA 

yo 


u 


A 


A 
U 


1Q1 1 
1 y 1 1 


U 


QA 

yo 


u 




A 


1Q19 
i y i c 


D 


QA 

yo 


1 




A 
U 


iQiO CP 

i y 1 0 rr 




ou 


n 1 
u 




A 
U 


1Q14 


a 


QA 
yo 


n 1 




A 
U 


1 y i j 


u 


QA 
yo 


u 




A 


iy id 


u 


QA 

yo 


a 1 
U 


A 


A 
U 


1Q1 7 
i y i / 


i 


QA 

yo 


a 1 
u 


A 


n 
u 


1918 


1 


98 


0 1 


0 


0 


1919 


1 


98 


0 1 


0 


0 


1920 


1 


98 


0 1 


1 


0 


1921 


2 


98 


1 1 


1 


0 


1922 FF 




50 


0 1 


1 


0 


1923 


1 


98 


0 1 


1 


0 



Write inde. 



Read CSR* 



Read CSR* 



Read CSRt 
10th USB i 



ReadfNTR 



1924 


. .1 


98 


0 


1 


1 


0 


1925 


1 


98 


0 


1 


0 


0 


1926 


0 


98 


0 


1 


0 


0 


1927 


0 


98 


0 


1 


0 


0 


1928 


0 


98 


0 


1 


0 


0 


1929 


0 


98 


0 


1 


1 


0 


1930 


3 


98 


1 


1 


1 


0 


1931 FF 




50 


0 


1 


1 


0 


1932 


0 


no 

98 


0 


1 


1 


u 


1933 


0 


Art 

98 


0 


1 




0 


1934 


0 


98 


0 


1 


0 


0 


1935 


0 


98 


0 


1 


0 


0 


1936 


0 


no 

98 


0 


1 


0 


0 


1937 


0 


oo 

98 


0 


1 


0 


0 


1938 


0 


98 


0 


1 


1 


0 


1939 


A 

4 


98 


A\ 
1 


1 


1 


0 


1940 FF 




50 


0 


1 


1 


0 


1941 


0 


oo 

98 


0 


1 


1 


0 


1942 


0 


98 


0 


1 


1 


0 


1943 


0 


98 


0 


1 


0 


0 


1944 


0 


98 ; 


0 


1 


0 


°i 


1945 


0 


98 


0 


1 


0 


0 


1946 


0 


98 


0 


1 


0 


0 


1947 


0 


98 


0 


1 


1 


0 


1948 


5 


98 


1 


1 


1 


0 


1949 FF 




50 


0 


1 


1 


0 


1950 


0 


98 


0 


1 


1 


0 


1951 


0 


98 


0 


1 


* V 


0 


1952 


0 


98 


0 


1 


0 


0 


1953 


1 


98 


0 


1 


0 


0; 


A f\C A 

1954 


1 


98 


0 


1 


0 


0 


1955 


1 


98 


0 


1 


0 


0 


1956 




98 


0 


1 


1 


0 


1957 


A A 
11 


no 

98 


A\ 

1 


1 


1 


0 


1958 FF 


4B 




0 


1 


1 


0_ 


1959 


1 


98 


0 


1 


1 


0 


1960 


1 


98 


0 


1 




0 


a r\r* a 

1961 


1 


98 


0 


1 


0 


0 


1962 


0 


98 


0 


1 


0 


0 


1963 


0 


98 


0 


1 


0 


0 


1964 


0 


98 


0 


1 


0 


0 


1965 


0 


98 


0 


1 


1 


0 


1 966 0E 




98 


A\ 

1 


1 


1 


0 


1967 FF 


4B 




0 


1 


1 


0 


1968 


0 


98 


0 


1 


1 


0 


1969 


0 


98 


0 


1 


1 


0 


1970 


0 


98 


o 


0 




0 


1971 


0 


98 


0 


0 




0 


1972 


0 


98 


0 


0 




0 


1973 


0 


98 


0 , 


0 




0 


1974 


0 


98 


0 


1 




0 


1975 0E 




98 


1 


1 




0 



Read CSR 



Read Inde: 



Write Inde: 



4 CC 

iy/o rr 


A Q 




A A 

U 1 


1 


U 


A Q77 

i y ( ( 


U 


QQ 

yo 


Q A 


A 
1 


U 


A Q7Q 

i y / o 


n 
U 


QQ 

yo 


Q A 


A 
1 


A 


A Q7Q 

i y / y 


A 


QQ 

yt> 


a a 


A 

u 


A 
U 


iyou 




QQ 

yo 


A A 


A 
U 


A 


i yoi 




QQ 

yo 


A A 

U I 


A 
U 


U 


1 QQO 

lyoii 




QQ 

y<5 


A A 

U I 


A 


A 

U 


i OQQ 

jyoo 




QQ 

yo 


A A 

U 1 


] 


A 
U 


1 OQ/I 

iyo4 


1 1 

1 1 


QQ 

yo 


A\ A 

1 




A 


4QOC 


4U 




A A 

U 1 




U 


1 QQft 




QQ 

yo 


A A 

u 




A 

U 


1 OQ7 

iyo/ 




QQ 

yo 


A A 




A 
U 


A OQQ 

lyoo 


] 


QQ 

yo 


A A 

U 1 


u 


U 


iyoy 




QQ 

yo 


A A 

U 1 


A 

u 


U 


iyyu 




QQ 

y© 


A A 

U 1 


0 


0 


iyyi 




QQ 

y© 


A A 

U 1 


U 


U 


iyyz 




QQ 

y<> 


A A 

U 1 


] 


0 


A OQQ 

iyyo 


1 1 


QQ 

y<> 


A\ A 

1 1 


] 


U 


iyy4 rr 






A A 

U 1 


] 


A 
U 


iyyo 




QQ 

yo 


A A 




A • 


iyyo 




QQ 

yo 


A A 
U 1 




A , 


4 QQ7 

iyy/ 




QQ 

yo 


A A 
0 1 


0 


0 


4 OQQ 

iyyo 




QQ 

yo 


A A 
0 1 


0 


0 


4 QQQ 

iyyy 




QQ 

yo 


A A 

0 1 


0 


0 


OAAA 
ZUUU 


1 


QQ 

yo 


A A 
0 1 


0 


0 


ZUU1 




QQ 

yo 


A A 
0 1 




0 




i A 
1 1 


QQ 

yo 


1 ■" 




u 


zUUo rr 




AO 
4Z 


A A 
U 1 




u 


ZUU4 




QQ 

y© 


A A 

U 1 




V 


OAAC 


1 


QQ 

yo 


A A 
U 1 




A • 
0 


ZUUb 




QQ 

y© 


A <f 
0 1 


A ■' 


0 


OAA7 


Q 
O 


QQ 

yo 


A -1 

0 1 


0 


0 


OQQQ 

zUUo 


Q 
O 


QQ 

yo 


A 4 
0 1 


A 


rv 
0 


OQQQ 


Q 
O 


QQ 

yo 


A A\ 
0 1 


A 
0 


rv 
0 


OAi Q 


Q 
O 


QQ 

y<> 


A ' i 
0 1 




U - 


ZU1 1 


1 ft 

ID 


QQ 

yo 


A\ A\ 
1 1 




0 


onio cc 
zu I £ rr 




AO 
4Z 


A A\ 
U 1 




A 

u 


OA1 


o 
o 


QQ 

yu 


A i 
U 1 




A 

u 


ZU 1 4 


o 
o 


QQ 

yo 


A 1 




A 


OA1 tz 


Q 

o 


QQ 

yo 


A A 


u 


A 
U 


oai ft 


Q 

o 


QQ 

yo 


A A 
U 1 


A 
U 


n 
U 


oai 7 


QA 


QQ 

yo 


A A 
U 1 


A 
U 


U 


oni q 


qa 
oU 


QQ 

y<5 


A 1 


U 


U 


zuiy 


oU 


QQ 

y<> 


A i 
U 1 




U 




Zi) 


QQ 

y© 


A A 
I 1 


1 


0 


2021 FP 




42 


0 1 


1 


0 


2022 


80 


98 


0 1 




0 


2023 


80 


98 


0 1 




0 


2024 


80 


98 


0 1 


0 


0 


2025 


80 


98 


0 1 


0 


0 


2026 


6 


98 


0 1 


0 


0 


2027 


6 


98 


0 1 


0 


0 



Read CSR* 



Read CSRt 



Read CSf?« 



Read OUT 



Read Fifo, 



2028 


6 


98 


0 


1 1 


0 


2029 


20 


Aft 

98 


A\ 
1 


1 1 


0 


2030 FF 




42 


0 


1 1 


0 


2031 


6 


98 


0 


1 1 


0 


2032 


6 


98 


0 




0 


2033 


6 


98 


0 


1 0 


0 


2034 


6 


98 


0 


1 0 


0 


2035 


0 


98 


0 


1 0 


0 


2036 


0 


98 


0 


1 0 


0 


2037 


0 


98 


0 


! 1 


0 


2038 


20 


98 


1 


1 " 1 


0 


2039 FF 




42 


0 


I 1 


0 


2040 


0 


98 


0 


I 1 


0 


2041 


0 


98 


0 


I 1 


0 


2042 


0 


98 


0 


I 0 


0 


2043 


0 


98 


0 


I 0 


0 


2044 


2 


98 


0 


I 0 


0 


2045 


2 


98 


0 


I 0 


0 


2046 


2 


98 


0 


1 


0 


2047 


20 


98 


1 


! 1 


0 


2048 FF 




42 


0 


1 


0 ! 


2049 


2 


98 


0 


1 


0 


2050 


2 


98 


0 


1 ' 


0 


2051 


2 


98 


0 1 


0 


0 


2052 


2 


98 


0 1 


0 


0 


2053 


0 


98 


0 1 


0 


0 


2054 


0 


98 


0 1 


I 0 


0 


2055 


0 


98 . 


0 1 


1 


0 


2056 


20 


98 


1 1 


1 


0 


2057 FF 




42 


0 1 


1 


0 


2058 


0 


98 


0 1 


1 


0 


2059 


0 


98 


0 1 


1 


0 


2060 


0 


98 


0 1 


0 


0 


2061 


0 


98 


0 1 


0 


0 


2062 


0 


98 


0 1 


0 


0 . 


2063 


0 


98 


0 1 


0 


0 


2064 


0 


98 


0 1 


1 


0 


2065 


20 


98 


1 1 


1 


0 


2066 FF 




42 


0 1 


1 


0 


2067 


0 


98 


0 1 


1 


0 


2068 


0 


98 


0 1 


1 


0 


2069 


0 


98 


0 1 


0 


0 


2070 


0 


98 


0 1 


0 


0 , 


2071 


9 


98 


0 1 


0 


0 


2072 


9 


98 


0 1 


0 


0 


2073 


9 


98 


0 1 


1 


0 


2074 


20 


98 


1 1 




0 


2075 FF 




42 


0 1 




0 


2076 


9 


98 


0 1 




0 


2077 


9 


98 


0 1 




0 


2078 


9 


98 


0 1 


0 


0 


2079 


9 


98 


0 1 


0 


0 



Read Fifo, 



Read Fifo, 



Read Fifo, 



Read fifo, 



Read fifo, 



Read fifo, 



ZUOU 


U 


QA 

yo 


A 
U 




U 


U 


9H.A1 
ZUO I 


U 


OA 


A 
U 




u 


U 


9QA9 


n 


QA 

yo 


A 
U 






U 


^UOO 


9A 

zu 


QA 

yo 


1 








90.A/1 PP 
ZUO*f rr 




AO 
4Z 


A 
U 






U 


ZUOD 


A 

u 


OA 

yo 


A 
U 






U 


ZUOO 


o 
u 


OA 

yo 


A 
U 






U 


90A7 


ACi 
4U 


QA 

yo 


A 
U 


A 

u 




U 


90ftft 

tUOO 




QA 

yo 


A 
U 


A 

u 




n 
U 


90AQ 


HU 


QA 

yo 


A 
U 


A 

u 




U 


ZUyU 




QA 

yo 


A 

U 


A 

u 




U 


90Q1 

ZUy 1 


n 
u 


QA 

yo 


A 
U 






U 


9AQ9 
ZUyZ 


1 1 


QA 

yo 


A 

1 






0 


9HQ^ PP 

zuyo rr 




AO 
4Z 


A 
U 






r\ 
U 


zuy*f 


u 


QA 

yo 


A 




1 


0 


9QQ^ 
zuyo 


n 
u 


QA 

yo 


A 
U 




] 


U 


zuyo 


Q 

y 


QA 

yo 


A 
U 


A 

u 




U 


ZUy / 


Q 

y 


QA 

yo 


A 
U 


A 
U 


] 


U 


90.QA 
zuyo 


Q 

y 


QA 

yo 


A 
U 


A 

u 




U 


9QQQ 

zuyy 


Q 

y 


QA 

yo 


A 
U 


A 

u 




A 
U 


91 on 

Z IUU 


u 


QA 

yo 


U 






A . 


9ini 

Z I U I 


9A 

zu 


QA 

yo 


A 
1 


] 


1 


0 


91Q9 PP 
Z IUZ rr 




A A 

4o 


U 


1 


1 


0 


9i no 
ZlUo 


U 


AO 

yo 


0 


1 


1 


0 


91 A/l 
Z IU4 


A 
U 


yo 


U 




1 


0 


9m^ 
Z I uo 


9 
Z 


yo 


U 


U 


1 


0 


91 AA 
Z1UD 


z 


QQ 

yo 


U 


0 


1 


0 


91 A7 
Z 1 U/ 


9 
Z 


QQ 

yo 


U 


U 


1 


0 


91 OA 
Z I UO 


9 
Z 


QQ 

y<> 


U 


U 




0 


91 HQ 

Z 1 Uv7 


A 
U 


QA 

yo 


A 
U 






A 


91 in 
z i i u 


90. 
ZU 


QA 

yo 


A 
1 






u 


9111 pp 

z i i i rr 




/1A 


A 
U 




] 


0 


91 19 
Z I I z 


A 

U 


QA 

yo 


A 
U 






U 


911^ 


A 

u 


QA 

yo 


A 
U 






A 


91 14 


99 
ZZ 


QA 

yo 


A 
U 


A 
U 




U . 


91 1R 


99 
ZZ 


QA 

yo 


A 

U 


A 

u 




A 
U 


91 1fi 
Z I I O 


99 
ZZ 


QA 

yo 


A 
U 


A 

u 




r\ 
U 


91 17 
till 


99 
ZZ 


QA 

yo 


A 
U 


A 
U 




r\ 

u 


91 1ft 

c I IO 


A 
U 


QA 

yo 


A 
U 






U 


91 1Q 


9Q 
ZU 


QA 

yo 


A 
1 






u 


91 9fi PP 

z 1 zu r r 




AQ 
4o 


A 
U 






U 


9191 
Z I Z I 


A 

U 


QA 

yo 


A 

u 






0 


91 99 
Z I ZZ 


A 

u 


QA 

yo 


A 
U 




1 


U 


919** 
Z I ZO 


A 

u 


QA 

yo 


n 
U 


r\ 
0 


1 


0 


Z JZ4 


A 

u 


QQ 

y© 


0 


0 


1 


0 


919^ 
Z I ZD 


A 
U 


QQ 

yo 


U 


0 


1 


0 


91 9ft 
Z1ZO 


U 


AQ 

yo 


0 


0 




0 


2127 


0 


98 


0 






0 


2128 


20 


98 


1 






0 


2129 FF 




48 


0 






0 


2130 


0 


98 


0 






0 


2131 


0 


98 


0 






0 



Read fifo, 



Write CSR 



Write fifo 



Write fifo 



Write fifo 



Write fifo 



2132 


1 


98 


0 


0 


1 


0 


2133 


1 


98 


0 


0 


1 


0 


2134 


1 


98 


0 


0 


1 


0 


2135 


1 


98 


0 


0 


1 


0 


2136 


0 


98 


0 


1 


1 


0 


2137 


20 


98 


1 


1 


1 


0 


2138 FF 




48 


0 


1 


1 


0 


2139 


0 


98 


0 


1 


1 


0 


2140 


0 


98 


0 


1 


1 


0 


2141 


1 


98 


0 


0 


1 


0 


2142 


1 


98 


0 


0 


1 


0 


2143 


1 


98 


0 


0 


1 


0 


2144 


1 


98 


0 


0 


1 


0 


2145 


0 


98 


0 


1 


1 


0 


2146 


20 


98 


1 


1 


1 


0 


2147 FF 




48 


0 


1 


1 


0 


2148 


0 


98 


0 


1 


1 


0 


2149 


0 


98 


0 


1 


1 


0 


2150 


4 


98 


0 


0 


1 


0 


2151 


4 


98 


0 


0 


1 


0 


2152 


4 


98 


0 


0 


1 


0 \ 


2153 


4 


98 


0 


0 


1 


0 


2154 


0 


98 


0 


1 


1 


0 


2155 


20 


98 


1 


1 


1 


0 


2156 FF 




48 


0 


1 


1 


0 


2157 


0 


98 


0 


1 


1 


0 


2158 


0 


98 


0 


1 


1 


0 


2159 CO 




98 


0 


0 


1 


0 


2160 CO 




98 


0 


0 


1 


0 


2161 CO 




98 


0 


0 


1 


0 


2162 CO 




98 


0 


0 


1 


0 


2163 


0 


98 


0 


1 


1 


0 


2164 


20 


98 


1 


1 


1 


0 


2165 FF 




48 


0 


1 


1 


0 


2166 


0 


98 


0 


1 


1 


0 . 


2167 


0 


98 


0 


1 


1 


0 


2168 


2 


98 


0 


0 


1 


0 


2169 


2 


98 


0 


0 


1 


0 


2170 


2 


98 


0 


0 


1 


0 


2171 


2 


98 


0 


0 


1 


0 


2172 


0 


98 


0 


1 


1 


0 


2173 


11 


98 


1 


1 


1 


0 


2174 FF 




48 


0 


1 


1 


0 


2175 


82 


50 


0 


1 


1 


1 


2176 DO 




50 


0 


1 


1 


1 


2177 DO 




50 


0 


1 


1 


1 


2178 B7 




50 


1 






1 


2179 


0 


98 


0 






0 


2180 


0 


98 


0 






0 


2181 


0 


98 


0 




0 


0 


2182 


0 


98 


0 




0 


0 


2183 


0 


98 


0 




0 


0 



Write fifo 



Write fifo 



Write fifo 



Write fifo 



Write CSR 
11th USB i 



91 ftA 
Z I 0*4- 


U 


Qft 

yo 


91 ft^ 

Z I OD 


A 

u 


Qft 

yo 


91ftft 
Z I OD 


D 


Qft 

yo 


91 07 pp 
Z I O r rr 




DU 


91 ftft 
Z 1 00 


n 

U 


Qft 

yo 


91ftQ 

z ioy 


n 
u 


Qft 

yo 


91 QH 

z i yu 


a 
U 


Qft 

yo 


91 Q1 
Ziyi 


1 


Qft 

yo 


91 Q9 

z i yz 


i 


Qft 

yo 


91 

z i yo 


i 


Qft 

yo 


91 Q/l 

Z I yn 


A 
I 


Qft 

yt> 


91 

z i yo 


9 
Z 


Qft 

yo 


91 OR CP 

z iyo rr 




DU 


91Q7 

z i y / 


I 


Qft 

yo 


91 Qft 
z iyo 


I 


Qft 

yo 


91QQ 

z i yy 


I 


Qft 

yo 


99nn 
zzuu 


U 


Qft « 

yo 


99H1 
ZZU I 


U 


Qft 

yo 


99H9 
ZZUZ 


U 


Qft 

yo 


99n^ 

ZZUD 


a 
U 


Qft 

yo 


99fM 


0 
0 


Qft 

yo 


990.*^ PP 
ZZUD rr 




DU 


99Qft 
ZZUD 


a 

u 


yo 


99Q7 
ZZU/ 


a 
U 


AO 

yo 


99HQ 
ZZUO 


U 


QQ 

yt5 


99QO 

zzuy 


U 


QQ 

yo 


991 n 

ZZ lU 


U 


QQ 

yo 


991 1 
ZZ I I 


U 


Qft 

yo 


991 9 
ZZ1Z 


a 
U 


OQ 

yo 


991 1 
ZZ 1 0 


A 

4 


QQ 

yo 


9914 pp 
ZZ 1*4- rr 




DU 


991 
ZZ I D 


U 


Qft 

yo 


991ft 
ZZ ID 


U 


Qft 

yo 


991 7 
ZZ I / 


n 
u 


Qft 

yo 


991ft 
ZZ I O 


u 


Qft 

yo 


991 Q 
ZZ i y 


A 

u 


Qft 

yo 


999H 
ZZZU 


A 

u 


Qft 

yt> 


9991 
ZZZ I 


A 

u 


Qft 

yo 


9999 


C 
D 


Qft 

yo 


999^ CP 

£.££3 rr 




DU 


999A 
ZZZ*f 


A 

u 


Qft 

yo 


999*; 


A 

u 


Qft - 

yo 


999ft 
ZZZD 


A 
U 


Qft 

yo 


9997 
ZZZ/ 


A 
U 


QQ 

yo 


999Q 
ZZZo 


A 
U 


QQ 

yo 


999Q 

zzzy 


A 

u 


QQ 

yo 


2230 


0 


98 


2231 


11 


98 


2232 FF 


4B 




2233 


0 


98 


2234 


0 


98 


2235 


0 


98 



0 10 0 

0 110 
1110 

0 110 

0 110 

0 110 

0 10 0 

0 10 0 

0 10 0 

0 10 0 

0 1 1 0 

1110 

0 110 

0 110 

0 110 

0 1 0 0 

0 1 0 0 

0 10 0 

0 1 0 0 

0 11 0 
1110 

0 1 1 0 

0 1 1 ' 0 

0 1 1 0 

0 1 0 0 

0 10 0 

0 1 0 0 

0 1 0 0 

0 1 1 0 

1110 

0 110 

0 1 1 0 

0 110 

0 10 0 

0 1 0 0. 

0 1 0 0 

0 1 0 0 

0 1 1 0 

1110 

0 110 

0 110 

0 1 10 

0 10 0 

0 1 0 0 

0 10 0 

0 1 0 0 

0 1 1 0 

1110 

0 1 1 0 

0 110 

0 1 1 0 

0 10 0 



22oo 


1 


AO 

98 


A 
0 




0 


A 

0 


0007 

2.161 


1 


AO 

98 


A 
0 


1 


A 
0 


A 

0 


oooo 
2238 


1 


AO 

98 


a 

0 


1 


A 
0 


A 
0 


oooa 
2239 


1 


AO 

98 


a 
0 






A 
0 


2240 




AQ 

98 


A 
1 






A 
0 


OO/M ETC 

2241 rr 


/ID 
4b 




0 






A 
U 


OO/I o 

2242 


1 


AQ 

9o 


0 






A 

u 


OO/I O 

2243 




AQ 

9o 


a 
0 






A 
U 


2244 




AQ 

9o 


a 
0 




A 
0 


A 
0 


2245 


a 
0 


AO 

98 


a 
0 


1 


A 
0 


A 
0 


224o 


a 
0 


AQ 

9o 


A 

0 




A 

0 


A 
0 


OO/I 7 

224/ 


a 
0 


AQ 

98 


n 
U 




A 
0 


A 
0 


224o 


a 
0 


AQ 

98 


a 
0 






A 
U 


oo/ia ac 
2249 Ob 




AQ 

98 


A 
\ 


] 




A 
0 


OOCA CC 

2250 rr 


4d 




a 
0 






A 
0 


OOC4 

2251 


a 
0 


AO 

98 


A 
0 


1 


1 


A 
0 


2252 


a 
0 


AO 

98 


0 




1 


A 
0 


2253 


A 

0 


AO 

98 


A 

0 


A 

0 


1 


A 

0 r 


2254 


A 
0 


AO 

98 


0 


A 

0 


1 


A 
0 


oor c 

2255 


0 


98 


A 

0 


A 

0 


1 


A 

I), 


2256 


0 


AO 

98 


0 


A 

0 


1 


A 

°i 


OOC7 

2257 


0 


AO 

98 


A 

0 


1 


1 


A 
0 


OOCO AC 

2258 Oc 




AO 

98 


A 
1 




1 


A 
0 


2259 rr 


4B 




A 
0 


1 


1 


A 

0 


2260 


0 


AO 

98 


A 
0 


1 


1 


A 
0 


2261 


0 


AO 

98 


A 

0 


1 




A 

0 


ooco 
2262 


A 

0 


AO 

98 


A 

0 




A 
0 


A 
0 


oooo 
22bo 


A 
0 


AO 

98 


A 

0 




A 
0 


A 
0 


2264 


A 

0 


AQ 

98 


A 
0 


1 


A 
0 


A 
0 


2265 


0 


AO 

98 


A 
0 


1 


A 
0 


A 
0 


2266 


A 

0 


AO 

98 


0 


1 


1 


A 

0 ; 


OOC7 

2267 


11 


AO 

98 


A 
1 


1 


1 


A 
0 


ooco ire 

2268 rr 


A 

4C 




0 


1 




A 
0 


OOCA 

2269 


a 
0 


AO 

98 


A 


1 


1 


A 
0 


007A 

22 A) 


A 

0 


AQ 

98 


a 






A 


22/1 


a 
0 


AQ 

98 


A 

0 




A 
0 


A * 

u 


22/2 


A 

0 


AQ 

98 


a 
0 




A 
0 


A 
U 


22 M 


a 
0 


AQ 

98 


a 
0 




A 

0 


A 
U 


007/1 

22/4 


a 
0 


AQ 

98 


A 

0 




A 

0 


A 
U 


007C 

2275 


A 

0 


AO 

98 


a 
0 


1 




A 
0 


2276 


1 1 


AO 

98 


i 


1 




A 
0 


0077 rc 

2277 rh 


40 




a 
0 






A 
0 


227o 


a 
0 


AQ 

98 


A 
0 






A 


00"7A 

2279 


A 
0 


AO 

98 


0 


i 


1 


A 

0 


OOQA 

2280 


oo 
32 


AO 

98 


A 
0 


A 

0 




A 
0 


22o1 


32 


AO 

98 


A 

0 


A 

0 




A 

0 


2282 


32 


98 


0 


0 




0 


2283 


32 


98 


0 


0 


1 


0 


2284 


0 


98 


0 


1 




0 


2285 


20 


98 


1 


1 




0 


2286 FF 




48 


0 


1 




0 


2287 


0 


98 


0 


1 




0 



99ftft 
£.£.00 


u 


Qft 

yo 


u 


1 




99ftQ HA 
ZZOy U/A 




Qft 

yo 


n 
u 


A 

u 




99QH HA 
ZZyU Un 




yo 


A 

u 


A 
U 




99Q1 HA 
zzy I UM 




Qft 

yo 


A 

u 


A 
U 


] 


99Q9 OA 

zzyz um 




Qft 

yo 


A 

u 


A 




99Q1 

zzyo 


n 
u 


Qft 

yo 


A 

u 


] 




99Q/1 

zzy** 


1 1 


Qft 

yo 


A 
1 






99Q^ FF 

zzyo rr 




Aft 
40 


A 
U 






99Qfi 

zzyo 


z 


OU 


A 

u 






99Q7 nn 
zzy/ uu 




OU 


A 
U 






zzyo uu 




DU 


A 
U 






99QQ AP 

zzyy Mr 




OU 








9inn 

ZOUU 


u 


Qft 

yo 


A 




] 


9ini 

ZOU I 


u 


Qft 

yo 


A 
U 






91H9 
ZoUZ 


n 
u 


Qft 

yo 


A 

U 




A 
U 


9101 


u 


Qft 

yo 


A 
U 




A 

u 


9*Wd 
ZoU** 


u 


Qft 

yo 


A 
U 




A 
U 


9in^ 
zouo 


u 


Qft 

yo 


A 
U 




A 


91HR 
ZOUO 


u 


Qft 

yo 


A 
U 






91fi7 


D 


Qft 

yo 


J 






9inft pp 
zouo rr 




DU 


A 
U 






91AQ 

zouy 


u 


Qft 

yo 


A ' 
U 






9110. 

ZO IU 


u 


Qft 

yo 


A 

u 






911 1 
ZO I I 


A 

u 


Qft 

yo 


A 

u 




A 
U 


911 9 
ZO I Z 




Qft 

yo 


A 

u 




A 
U 


911 1 
ZO IO 


i 


Qft 

yo 


A 

u 




A 
U 


911 A 
ZO IH 


1 


Qft 

yo 


A 

u 




U 


911 ^ 
Zol D 


A 
\ 


yo 


U 


1 


1 


911fi 
ZOlO 


z 


Aft 

yo 


A 
I 




1 


zo l / rr 




DU 


A 
U 


1 


1 


ZO IO 


1 


Qft • 

yo 


A 
U 




1 


911Q 

zo iy 


1 
I 


Qft 

yo 


A 






9190 

zozu 


1 


Qft 

yo 


U 




A 
U 


9191 
ZOZ I 


A 
U 


Qft 

yo 


A 

U 




A 
U 


9199 

zozz 


A 
U 


Qft 

yo 


A 

U 




A 

U 


9191 


A 
U 


Qft 

yo 


A 
U 




A 
U 


ZOZH 


A 
U 


Qft 

yo 


A 
U 






919^ 
zozo 


1 
O 


Qft 

yo 


1 






919R FF 
zozq rr 




DU 


A 

u 






9197 

ZOZ f 


A 

u 


Qft 

yo 


A 

u 






919ft 
ZOZO 


A 
U 


Qft 

yo 


A 
U 






919Q 

zozy 


A 
U 


Qft 

yo 


A 
U 




u 


9iin 
zoou 


A 
U 


Qft 

yo 


A 




A 

u 


9111 
ZOOl 


A 

u 


AO 

yo 


A 


1 


rv 
0 


9119 


A 
U 


AO 


0 


1 


0 


9111 
ZOOO 


A 


AQ 

yo 


0 


1 


1 


zoo4 


4 


98 


1 






2335 FF 




50 


0 






2336 


0 


98 


0 






2337 


0 


98 


0 






2338 


0 


98 


0 




0 


2339 


0 


98 


0 




0 



AO A O 

2340 


0 


oo 

98 


0 


1 


0 


0 


2341 


0 


no 

98 


0 


1 


0 


0 


oo>i o 
2342 


o 

0 


on 

98 


o 
0 


1 


1 


0 


2343 


c 


98 


A 
1 


1 


1 


o 

0 


2344 rr 




50 


o 
0 


1 


1 


o 
0 


ooiic orr 

2345 or 




CO 

50 


0 


1 


1 


A 

1 


2346 


4o 


CO 

50 


o 
0 


1 


1 


A 
1 


2347 


46 


CO 

50 


0 


1 


1 


A 
1 


2348 6A 




CO 

50 


1 


1 


1 


A 
1 


2349 


0 


oo 

98 


0 


1 


1 


0 


2350 


0 


oo 

98 


0 


1 




0 


OOC 4 

2351 


0 


oo 

98 


0 


1 


0 


0 


OO CO 

2352 


0 


oo 

98 


0 


1 


0 


0 


2353 


0 


oo 

98 


0 


1 


0 


0 


2354 


0 


oo 

98 


0 


1 


0 


0 


oocc 

2355 


0 


oo 

98 


0 


1 


1 


0 


O O C 

2356 


A A 
11 


oo 

98 


A 

1 


1 


1 


0 


OOC7 r~(— 

2357 FF 


A O 

4B 




0 


1 


1 


0 


2358 


0 


oo 

98 


o 

0 


1 


1 


0 


2359 


0 


98 


0 


1 




0 , 


2360 


0 


oo 

98 


0 


1 


o 

0 


0 s 


2361 


1 


98 


0 


1 


o 

0 


0 


ooco 

2362 


1 


oo 

98 


0 


1 


0 


0 


2363 


1 


oo 

98 


0 


1 


0 


0 


AAA/1 

2364 


1 


oo 

98 


0 


1 


1 


0 


2365 




oo 

98 


1 


1 


1 


0 


2366 FF 


A D 

4B 




0 


1 


1 


0 


2367 


1 


oo 

98 


o 

0 


1 


1 


o 

0 


2368 


1 


oo 

98 


0 


1 




0 


2369 




oo 

98 


0 


1 


0 


0 


ooto 

2370 


0 


oo 

98 


0 


1 


o. 

0 


0 


oath 

2371 


o. 
0 


oo 

98 j 


0 


1 


o 

0 


0 


2372 


0 


98 . 


0 


1 


0 


0 


A070 

2373 


0 


oo 

98 


0 


1 


1 


0 


2374 0E 




oo 

98 


A 
1 


1 


1 


0 ^ 


2375 FF 


A O 

4B 




0 


1 


1 


o 

0 


2376 


0 


oo 

98 


0 


1 


1 


o 

0 


AA77 

237/ 


o 
0 


no 
98 


o 
0 




1 


0 


0070 

2378 


o 

0 


oo 

98 


o 

0 


o 

0 


1 


o 

0 


2379 


o. 

0 


oo 

98 


0 


0 


1 


0 


OOQO 

2380 


o 

0 


oo 
98 


o 
0 


o 
0 


1 


o 

0 


OOOH 

2381 


0 


OQ 

98 


o 
0 


o 
0 


1 


o 

0 


oooo 
2382 


O 

0 


OQ 

98 


0 


1 


1 


o 
0 


OOQO OC 

2383 0c 




oo 

98 


A 

1 


1 


1 


o 
0 


oo o a f~r~ 

2384 FF 


4B 




0 


1 


1 


0 


ooo c 

2385 


0 


oo 

98 


0 






0 


2386 


0 


98 


0 






0 


2387 


0 


98 


0 




0 


0 


2388 


0 


98 


0 




0 


0 


2389 


0 


98 


0 




0 


0 


2390 


0 


98 


0 




0 


0 


2391 


0 


98 


0 




1 


0 



91Q9 


1 1 
i i 


Qft 
yo 


4 
1 


1 1 


u 


91Q1 PP 

zoyo rr 






U 


1 1 
1 1 


U 


91Q/1 


u 


Qft 

yo 


a 
U 


1 1 

1 1 


A • 


91Q^ 


U 


yo 


a 
U 


1 1 

I 1 


A 


OOQC 

zoyo 


A 

U 


AQ 


a 
U 


1 a 
1 0 


0 


91Q7 

Zoy # 


a 
u 


Qft 

yo 


a 
U 


1 U 


A 

u 


91QR 


u 


Oft 

yt> 


a 
U 


1 a 
1 U 


A 
U 


91QQ 

ZOyy 


u 


Oft 

yo 


o 
u 


1 n 
1 U 


A 

u 


9400 

Z*tUU 


n 
u 


yo 


O 
u 




A 
U 


9401 


1 1 


Qft 

yo 


1 




A 

u 


9409 PP 


4f* 




o 
u 


1 


A 

u 


9401 


a 
u 


Qft 

yo 


u 


1 


A 


9404 


n 
u 


Qft 

yo 


U 




A 
U 


940*% 


n 
u 


Qft 

yo 


U 


i a 
1 U 


A 

u 


9/lOA 


u 


Qft 

yo 


a 
U 


1 U 


A 


9407 


u 


Qft 

yo 


A 

U 


1 A 


A 
U 


OA Aft 


A 

u 


Qft 

yo 




1 A 


A 
U 


940Q 


n 
u 


Qft 

yo 


U 




A 
U 


9Ain 


1 1 


Qft 

yo 


1 


1 


A 


941 1 PP 
Z4 II rr 




AO 

4z 


a * 




A 


9/11 9 
IZ 


U 


Qft 

yo 


U 




A 


9/111 
lO 


U 


Qft 

yo 


a ' 
U 




0 


9414 
Z4 I** 


u 


Qft 

yo 


U 


1 A 
1 U 


A 


9/11 
£A IO 


U 


Qft 

yo 


a ■* 
U 


1 A 
1 0 


0 


9/11 A 
z4lO 


a 


AO 

yo - 


0 


1 0 


0 


9/11 7 


U 


no 

yo 


a 
U 


1 A 

1 0 


0 


9/1 1 ft 
c*\ IO 


U 


no 

yo 


a * 
0 


1 


0 


941 Q 
Z*f iy 


D 


Qft 

yo 


1 * 




A 

u 


9490 PP 

zhzu rr 




ou 


U 




A 


9491 
Z*tZ I 




Qft 

yo 


U 1 




A 
U 


9499 


n 


Qft 

yo 


U 1 




A 

u 


949^ 
Z*fZO 


n 
u 


Qft 

yo 


U 1 


U 


A , 


9494 
Z*fZ*f 


1 
i 


Qft 

yo 


O A 
U 1 


A 

U 


A 
U 


949^ 
Z*fZO 


1 


Qft 

yo 


U 1 


A 

U 


A 

u 


949fi 


1 


Qft ' 

yo 


O A 

u 


A 

u 


A 

u . 


9497 
Z**Z/ 


1 
i 


Qft 

yo 


O 1 

u 




A 

u 


949ft 


9 

Z 


Qft 

yo 


i 




A 

u 


949Q PP 
z**zy rr 




*%o 


O -1 
U 1 




A 
U 


9410 
Z*fOU 


1 
I 


Qft 

yo 


n 1 

U I 




A 
U 


9411 
Z*f O I 


1 


Qft 

yo 


O 1 




A 

u 


94*19 




Qft 

yo 


A 4 

U 1 


u 


A 


9411 


a 
U 


Qft 

yo 


a -i 
U 1 


A 


A 

0 


9414 
Z4o** 


U 


Qft 

yo 


a a 
U 1 


U 


A 

0 


941*; 
Z400 


a 
U 


Qft 

yo ' 


a 1 


U 


A 


94 IP 
Z400 


U 


Qft 

yo 


a ' 1 


1 


A 
U 


9/117 


o 
o 


no 

yo 


A 1 

1 1 


1 


0 


O/IQQ rr 

z4oo rr 




en 

50 


0 1 




0 


2439 


0 


98 


0 1 




0 


2440 


0 


98 


0 1 




0 


2441 


0 


98 


0 1 


0 


0 


2442 


0 


98 


0 1 


0 


0 


2443 


0 


98 


0 1 


0 


0 



2444 


0 


98 


0 


1 


0 


0 


2445 


0 


98 


0 


1 


1 


0 


2446 


4 


98 


1 


1 


1 


0 


2447 FF 




50 


0 


1 


1 


0 


2448 


0 


98 


0 


1 


1 


0 


2449 


0 


98 


0 


1 


1 


0 


2450 


0 


98 


0 


1 


0 


0 


2451 


0 


98 


0 


1 


0 


0 


2452 


0 


98 


0 


1 


0 


0 


2453 


0 


98 


0 


1 


0 


0 


2454 


0 


98 


0 


1 


1 


0 


2455 


5 


98 


1 


1 


1 


0 


2456 FF 




50 


0 


1 


1 


0 


2457 


0 


98 


0 


1 


1 


0 


2458 


0 


98 


0 


1 


1 


0 


2459 


0 


98 


0 


1 


0 


0 


2460 


0 


98 


0 


1 


0 


0 


2461 


0 


98 


0 


1 


0 


0 


2462 


0 


98 


0 


1 


0 


0 


2463 


0 


s 98 


0 


1 


1 


0 


2464 


11 


98 


1 


1 


1 


0 


2465 FF 


4B 




0 


1 


1 


0 


2466 


0 


98 


0 


1 


1 


0 


2467 


0 


98 


0 


1 


1 


0 


2468 


0 


98 


0 


1 


0 


0 


2469 


1 


98 


0 


1 


0 


0 


2470 


1 


98 


0 


1 


0 


0 


2471 


1 


98 


0 


1 


o 


0 


2472 


1 


98 


0 


1 


1 


0 


2473 


1 


98 


1 


1 




0 


2474 FF 


4B 




0 


1 


1 


0 


2475 


1 


98 


0 


1 


1 


0 


2476 


1 


98 


0 


1 


1 


0 


2477 


1 


98 


0 


1 


0 


0 


2478 


0 


98 


0 


1 


0 


0 


2479 


0 


98 


0 


1 


0 


0 


2480 


0 


98 


0 


1 


0 


0 


2481 


0 


98 


0 


1 


1 


0 


2482 0E 




98 


1 


1 


1 


0 


2483 FF 


4B 




0 


1 


1 


0 


2484 


0 


98 


0 


1 


1 


0 


2485 


0 


98 


0 


1 


1 


0 


2486 


0 


98 


0 


0 


1 


0 


2487 


0 


98 


0 


0 


1 


0 


2488 


0 


98 


0 


0 


1 


0 


2489 


0 


98 


0 


0 


1 


0 


2490 


0 


98 


0 






0 


2491 OE 




98 


1 






0 


2492 FF 


4B 




0 






0 


2493 


0 


98 


0 






0 


2494 


0 


98 


0 






0 


2495 


0 


98 


0 




0 


0 



2495 


0 


AO 

98 


A A 

0 1 


0 


0 


A/1 A"7 


0 


AO i 

98 


A A 
0 1 


0 


0 


A/I AQ 

2498 


0 


AO 

98 


A 4 

0 1 


0 


0 


2499 


0 


AO 

98 


A A 
0 1 


1 


0 


2500 


A A 
1 1 


AO 

98 


-A A 
1 1 


1 


0 


2501 rr 


4U 




A A 
0 1 


1 


0 


2502 


A 


AO 

98 


A A 
0 1 


1 


0 


ocao. 
2503 


U 


AQ 

98 


A A 

0 1 




0 


OCA/1 

2504 


U 


AQ 

98 


A A 

0 1 


0 


0 


2505 


a 
0 


AO 

98 


A A 
0 1 


0 


0 


250b 


r\ 
0 


AO 

98 


A A 
0 1 


0 


0 


250 A 


A 
0 


AO 

98 


A A 
0 1 


A 

0 


0 


2508 


U 


AO 

98 


A A 
0 1 


1 


0 


ocno 

2ouy 




AQ 

98 


A\ A 
1 1 


1 


0 


2510 FF 


4C 




A A 

0 1 


1 


0 


251 1 


rv 

0 


AO * 

98 


A A 

0 1 


1 


0 


2512 


0 


98 


0 1 




0 


2513 


0 


Art 

98 


0 1 


0 


0 


2514 


0 


98 


f\ A 

0 1 


0 


0 


2515 


0 


Art 

98 


r\ A 

0 1 


0 


0 


2516 


0 


98 


r\ a 

0 1 


0 


0 J 


2517 


0 


AO 

98 


A A 

0 1 


1 


0 


2518 


A A 
11 


98 


A A 
1 1 


1 


0 


2519 FF 




A A 

42 


A A 

0 1 


1 


0 


2520 


3 


A A 

41 


A A 

0 1 


1 


1 


OCH AA 

2521 AO 




A A 

41 


A A 
1 1 


1 


1 


2522 


3 


A A 

41 


A A 

0 1 


1 


1 


2523 FF 


4F 




A A 

0 1 


1 


1 


2524 


2 


A A 

41 


A A 

0 1 


1 




2o2o 


2 


A A 
41 


A A 
0 1 


1 


0 


252b 


0 


AO 

98 


A A 

0 1 


1 


0 


0C07 

2527 


0 


AO 

98 


A A 

0 1 




0 


2528 


0 


AO ' 

98 


A A 

0 1 


0 


0 


2529 


0 


Art 

98 


A A 

0 1 


0 


0 


2530 


0 


AO 

98 


A A 

0 1 


0 


0 - 


2531 


0 


AO • 

98 


A A 

0 1 


0 


0 


ocoo 
2532 


A 
0 


AO . 

98 


A A 
0 1 


1 


0 


2533 


c* 
D 


AQ 

98 


A A 
1 1 


1 


0 


2534 FF 




CA 

50 


A A 

0 1 


1 


0 


2535 


0 


AO 

98 


A A 

0 1 


1 


0 


2536 


0 


AO 

98 


A ' h A 
0 1 




0 


OC07 

2537 


0 


AO 

98 


A 4 

0 1 


0 


0 


ocoo 
2538 


1 


AO 

98 


A A 
0 1 


0 


0 


2539 


1 


AO 

98 


A A 

0 1 


A 

0 


0 


OCXA 

2540 


1 


AO 

98 


A «4 

0 1 


0 


0 


2541 


1 


98 


0 1 


1 


0 


2542 


2 


98 


1 1 




0 


2543 FF 




50 


0 1 




0 


2544 


1 


98 


0 1 




0 


2545 


1 


98 


0 1 




0 


2546 


1 


98 


0 1 


0 


0 


2547 


0 


98 


0 1 


0 


0 



2548 


0 


98 


0 


1 


0 


0 


2549 


0 


98 


0 


1 


0 


0 


2550 


0 


98 


0 


1 


1 


0 


2551 


3 


98 


1 


1 


1 


0 


2552 FF 




50 


0 


1 


1 


0 


2553 


0 


98 


0 


1 


1 


0 


2554 


0 


98 


0 


1 


1 


0 


2555 


0 


98 


0 


1 


0 


0 


2556 


0 


98 


0 


1 


0 


0 


2557 


0 


98 


0 


1 


0 


0 


2558 


0 


98 


0 


1 


0 


0 


2559 


0 


98 


0 


1 


1 


0 


2560 


4 


98 


1 


1 


1 


0 


2561 FF 




50 


0 


1 


1 


0 


2562 


0 


98 


0 . 


1 


1 


0 


2563 


0 


98 


0 


1 


1 


0 


2564 


0 


98 


0 


1 


0 


0 


2565 


0 


98 


0 


1 


0 


0 


2566 


0 


98 


0 


1 


0 


0 


2567 


0 


98 


0 


1 


0 


0 


2568 


0 


98 


0 


1 


1 


o> 


2569 


5 


98 


1 


1 


1 


0 


2570 FF 




50 


0 


1 


1 


0 


2571 


0 


98 


0 


1 


1 


0 


2572 


0 


98 


0 


1 


1 


0 


2573 


0 


98 


0 


1 


0 


0 


2574 


1 


98 


0 


1 


0 


0 


2575 


1 


98 


0 


1 


0 


0 


2576 


1 


98 


0 


1 


0 


0 


2577 


1 


98 


0 


1 


1 


0 


2578 


11 


98 


1 


1 


1 


0 


2579 FF 


4B 




0 


1 


1 


0 


2580 


1 


98 


0 


1 


1 


0 


2581 


1 


98 


0 


1 


1 


0 


2582 


1 


98 


0 


1 


0 


o. 


2583 


0 


98 


0 


1 


0 


0 


2584 


0 


98 


0 


1 


0 


0 


2585 


0 


98 


0 


1 


0 


0 


2586 


0 


98 


0 


1 


1 


0 


2587 0E 




98 


1 


1 


1 


0 


2588 FF 


4B 




0 


1 


1 


0 


2589 


0 


98 


0 


1 


1 


0 


2590 


0 


98 


0 


1 


1 


0 


2591 


0 


98 


0 


o. 


1 


0 


2592 


0 


98 


0 


0 


1 


0 


2593 


0 


98 


0 


0 


1 


0 


2594 


0 


98 


0 


0 




0 


2595 


0 


98 


0 






0 


2596 OE 




98 


1 






0 


2597 FF 


4B 




0 






0 


2598 


0 


98 


0 






0 


2599 


0 


98 


0 


1 i 




0 



ocaa 
2bUU 


A 
U 


AQ 

yo 


A * 
U 


1 A 

1 u 


U 


2bU1 




AQ 

yo 


A 
I) 


1 A 

1 0 


0 


2bU2 




OQ 

yo 


A 
U 


1 A 

1 0 


0 


2bUo 




AQ 

yo 


A 
U 


1 A 
1 U 


0 


OCA/1 

2bU4 




OQ 

yo 


A 
U 




U 


OCAC 

2oUd 


1 1 


QQ 

yo 


A\ 
I 


1 


U 


2bub rr 


AC* 

40 




A * 

0 


I 1 


0 


OCA7 

2bU7 


1 


AQ 

yo 


A < 


I 1 


0 


ocao 


1 


AO 

y© 


A * 

0 




0 


OCAA 

2ouy 


1 


AQ 

yo 


A ' 


1 A 

1 0 


0 


2b1U 


] 


AQ 

yo 


A 
0 


1 A 
1 0 


0 


2bl 1 




QQ 

yo 


A ' 
U 


1 A 
1 U 


r\ 
0 


Ofii o 

2bl2 




QQ 

y<5 


A ' 
0 


1 A 
1 0 


0 


OCi o 

2blo 




QQ 

y<5 


A * 


I 1 


r\ 
0 


2bl4 


■i A\ 


QQ 

yo 


At 
1 


I 1 


u 


2b1t> rr 


40 




A ' 




0 


oc 4 c 


1 


AO 

y© 


A - 

0 




0 


OC4 7 
2b 1 / 


1 


QQ 

yo 


A * 

u 




0 


2b1o 


1 


AO 

yo 


A ' 
0 


1 A 

1 0 


0 


OC-l A 

2biy 




AO 

yo 


A * 


1 A 

1 0 


0 


OCOA 

2b2U 




AQ 

yo 


A * 
0 


1 A 
1 0 


0 


ocoi 
2b21 


1 


AQ 

yo 


A " 
0 


1 A 

1 0 


0 


ZoZZ 




AQ 

yo 


A " 


1 . 1 


0 


ocoo 


A A\ 
1 1 


AO 

y© 


1 


1 


0 


OCO>1 

2b24 rr 




A O 

42 


A ' 

0 


1 ' 


0 


ococ 


1 


AO 

yo 


A > 

0 


1 . 1 


0 


ococ 
2b2b 




AO 

yo 


A * 




0 


0C07 

ZoZf 




AQ ' 

yo 


A A 


I A 

I 0 


0 


OCOQ 

ZoZo 


Q 
O 


AQ ' 

yo 


A * 


t A 


0 


OCOQ 


Q 
O 


QQ 

yo 


A *, 


I A ; 
1 0 ' 


0 


OCOA 

2boU 


Q 

o 


QQ 

yo 


A 4 
U 


1 0 


u 


OAOI 

2boi 


Q 
O 


QQ 

y© 


A -1 
U 


1 


U 


OCOO 

2bo2 


4C 

lb 


QQ 

y© 


At A 
1 


1 


0 


OCOO CC 

2boo rr 




A O 

42 


A A 


1 


rv 

0 


2bo4 


Q 

o 


AQ 

yo 


A A 
U 


1 


U 


OCOC 


Q 

o 


AQ 

y© 


A A 




0 


ococ 
2bob 


Q 
O 


QQ 

yo 


A A 
0 1 


t A 


0 


OC17 


Q 
O 


AO ■ 

yo 


A A 
0 1 


0 


0 


OCOQ 


QA 

oU 


QQ 

yo 


A A 
0 1 


I A 


0 


OCOQ 

2boy 


QA 
OU 


QQ 

yo 


A A 

U 1 


A 
0 


0 


OCylA 

2b4U 


QA 

oU 


QQ 

y© 


A A 

0 1 


1 


0 


OC/1 4 

2b41 


OA 
2U 


QQ 

yo 


4 ' A 
1 1 




0 


IRA O CC 

2b42 rr 




/lO 

42 


A A 
U 1 


1 


u 


OC/IO 

2b4o 


QA 


QQ 

yo 


A A 

0 1 


1 


0 


2b44 


QA 

oU 


QQ 

yo 


A A 
i) 1 




0 


OC/1 C 

2o45 


QA 
OU 


AO 

yo 


A A 
0 1 


0 


0 


2646 


80 


98 


0 1 


0 


0 


2647 


6 


98 


0 1 


0 


0 


2648 


6 


98 


0 1 


0 


0 


2649 


6 


98 


0 1 


1 


0 


2650 


20 


98 


1 1 


1 


0 


2651 FF 




42 


0 1 


1 


0 



OCCO 

Zboz 


c 

D 


yo 


A 

u 


A A\ 


A 

u 


Zboo 


b 


QQ 

y<5 


A 

u 


A A 


A 

u 


Z0D4 


D 


QQ 

yo 


A 

u 


1 A 


A 

u 


ZbDD 


c 
b 


QQ 

yo 


A 

u 


1 A 
1 U 


A 
U 


ZbOb 


n 
U 


QQ 

yo 


A 

u 


A A 
1 U 


A 
U 


OC£7 
ZOO I 


a 
U 


QQ 

yo 


A 

u 


1 A 
1 U 


A 

u 


ZODo 


A 

U 


QQ 

yo 


A 

u 




A 

u 


zboy 


OA 

zu 


QQ 

yo 


A 
1 


1 1 


A 

u 


ZobU rr 




AO 

4Z 


A 
U 


1 1 


A 

u 


/DDI 


A 

u 


QQ 

yo 


A 
U 


1 1 


A 

u 


OCCO 
ZbbZ 


A 

u 


QQ 

yo 


A 

u 


1 1 


A 


zbbo 


A 

0 


AO 

9o 


A 

0 


1 A 
1 0 


A 

u 


Zbb4 


U 


AQ 

y© 


rv 
0 


1 A 


rv 
U 




Q 
O 


QQ 

yo 


A 
U 


1 A 
1 U 


A 
U 


zbbb 


Q 
0 


QQ 

yo 


A 
U 


1 A 
1 U 


A 


ORC7 

Zbb/ 


o 

o 


QQ 

y<5 


A 
U 




A 
U 


Zbbo 


on 
ZU 


QQ 

yo 


A\ 


1 


A 


Zbby rr 




AO 
4Z 


A ' 
U 




A 

u 


OC7A 

Zbf U 


Q 

o 


QQ 

yo 


A 

u 




A 

u 


zbn 


o 

0 


AQ 

yo 


A * 
U 




A 


0C70 

zb/z 


o 
o 


AQ 

yo 


A * 
U 


1 A 
f 0 




OC71 

zb/o 


Q 
O 


AQ 

yo 


A * 

Or 


1 A 


A 
U 


2b #4 


U 


AQ 

yo 


A * 

□ .; 


1 A 

1 U 


rv 
U 


OC7C 

zb/o 


A 
U 


QQ 

y© 


A * 
U 


f A 
1 U 


A 
U 


OC7C 

Zbrb 


A 

u 


QQ 

yo 


A ' 
U 




A 
U 


OC77 

Zbf ( 


OA 

zU 


QQ 

yo 


A * 
\ 


1 


A 
U 


OC7Q CC 

Zb/o rr 




AO 

4Z 


A " 
U 




A 
U 


OC7Q 


A 
U 


QQ 

y<> 


A ' 




A 


ZboU 


A 
U 


QQ 

y© 


A * 
U 




A 


OCQ4 

zbol 


A 


AQ 

ys 


A «* 


1 A 

1 0 


A 


OCQO 

zboz 


A 
U 


QQ 

yo 


A A 
U 


1 A 


A 
U 




A 
U 


QQ 

yo 


A A 
0 


1 A 


A 
U 


Zbo4 


A 
U 


QQ 

y<j 


A A 


1 A 

1 u 


A 

u 


Zboo 


A 
U 


QQ 

yo 


A A 
U 




A 
U 


OCOC 

Zbob 


OA 
ZU 


OQ 

yo 


A A 
1 




A 


OR07 CC 

Zoo/ rr 




AO 

4Z 


A A 




A 

u 


OCOQ 

Zboo 


A 
U 


QQ 

yo 


A A. 
U 1 




A 

u 


OCOQ 

zbby 


A 
U 


QQ 

yo 


A A 




A 

u 


ocon 
zoyu 


A 

u 


QQ 

yo 


A A 
U 1 


A 

u 


A 

u 


oco4 

zbyi 


0 


AO 

yo 


A A 
V 1 


A 


U 


OCQO CC 

ZKx&Z rr 




QQ 

yo 


A A 
U 1 


A 
U 


A 
U 


OCQO CC 

zbyo rr 




AO 

yo 


a ^ 
0 1 


A 
U 


rv 

u 


OCQ/4 CC 

Zby4 rr 




QQ 

yo 


A A 
U 1 




A 

u 


OCQC 

zbyo 


OA 

zU 


QQ 

yo 


4 A 
1 




A 
U 


OCQC cc 

Zoyb rr 




AO 

4Z . 


A A 




A 

u 


OCQ7 CC 

Zby/ rr 




QQ 

yo 


A A 
U 1 




A 

u 


2698 FF 




98 


rv a 

0 1 




0 


2699 FF 




98 


0 1 


0 


0 


2700 FF 




98 


0 1 


0 


0 


2701 


0 


98 


0 1 


0 


0 


2702 


0 


98 


0 1 


0 


0 


2703 


0 


98 


0 1 


1 


0 



0~?C\A 

Z/U4 


on 
ZU 


no 

y<5 


07AC CC 

Zfuo rr 




A O 

4z 


07AC 

Zf Uo 


U 


no 

yt> 


07H7 
ZfVf 


n 
U 


no 

yo 


Zf Uo 


/in 
4U 


no 

yo 


97QQ 

Z* uy 


/in 
4U 


Qft 

yo 


971 n 

Zf lU 


/in 
4U 


Qft 

yo 


971 1 


/in 

4U 


Oft 

yo 


971 9 
Zf\Z 


U 


Oft 

yo 


971 9 
Z/ I O 


1 1 


Oft 

yo 


971/1 CC 

Zf 14 rr 




/lO 

4Z 


971 ^ 

z/ 1 o 


U 


yo 


971 C 
Zf 1 O 


u 


no 

yo 


971 7 
ZfXt 


4 


no 

y© 


07-1 Q 

z/lo 


4 


no 

yo 


071 CI 

z/ iy 


4 


no 

y© 


Zf ZU 


4 


no 

9o 


OT04 
Zf Zl 


0 


no 
98 


9799 
Zf ZZ 


on 
ZU 


no 

yo 


0700 CC 

ZfZo rr 




A O 

4o 


Z/Z4 


U 


no 

yo 


Zf ZD 


U 


no 

y© 


979*5 

z/zo 


o 


no 
98 


0707 

Z7Z7 


o 


no 

9o 


0700 

Zf Zo 


Q 

o 


no 
98 


OTOO 

Z( Z\3 


Q 
O 


no 
9o 


Zf ou 


U 


no 

y© 


9791 
ZM1 


zU 


no 
9o 


9799 CC 

Zf oZ rr 




A Q 

4o 


9799 
Zf oo 


n 
U 


oo 

yo 


979/1 

ZM4 


U 


no 

y<> 


Zf OD 


y 


no 

yo 


Z/oo 


y 


no 
9o 


9797 
Zf Of 


y 


no 

yo 


979ft 
Zf OO 


y 


OQ 

yo 


979Q 

z/ oy 


U 


no 

y© 


97/1Q 
Zf4U 


9n 
zU 


OQ 

yo 


97/11 CC 

Z/41 rr 




A Q 

4o 


97/19 
Zf 4Z 


U 


OQ 

yo 


ZfHO 


U 


no 

yo 


ZfHH 


4 


no 

y© 


97/1 C 
ZfHD 


4 


no 
9o 


Zf 40 


4 


QQ 

yo 


97/17 
Zf 4f 


4 


QQ 

yo 


07/1 Q 

Zf 4o 


0 


no 
98 


9T/10 


on 
zU 


no 

98 


2750 FF 




48 


2751 


0 


98 


2752 


0 


98 


2753 OA 




98 


2754 OA 




98 


2755 OA 




98 



1110 

0 110 

0 110 

0 110 

0 0 10 

0 0 10 

0 0 10 

0 0 10 

0 110 
1110 

0 110 

0 110 

0 110 

0 0 10 

0 0 10 

0 0 10 

0 0 10 

0 110 
1110 

0 1 1 0 

0 110 

0 110 

0 0 10 

0 0 1 0 

0 0 10 

0 0 10 

0 1 10 
1110 

0 110 

0 110 

0 110 

0 0 10 

0 0 10 

0 0 10 

0 0 10. 

0 110 
1110 

0 110 

0 110 

0 110 

0 0 10 

0 0 10 

0 0 10 

0 0 10 

0 110 
1110 

0 110 

0 110 

0 110 

0 0 10 

0 0 10 

0 0 10 



07CC AA 

2756 OA 




no 

98 


0 


A A 

0 1 


0 


07C7 

2757 


0 


98 


A 

0 


1 1 


0 


07C0 

2758 


A A 
11 


98 


A 
1 


1 8 


0 


2759 FF 




A O 

48 


0 


1 1 


0 


2760 


A A 

90 


41 


A 

0 




1 


2761 A4 




41 


A 
1 


1 1 


1 


2762 


90 


A A 

41 


0 




1 


o~7^o err 
2763 FF 


5F 




A 

0 


1 1 


1 


2764 


A A 

41 


A A 

41 


A 

0 


1 1 




2765 


A A 

41 


A A 

41 


A 

0 


1 1 


A 

0 


07CC 

2766 


0 


98 


A 

0 


1 1 


A 

0 


2767 


0 


AO 

98 


A 

0 




A 

0 


2768 


0 


AO 

98 


A 

0 


1 0 


A 

0 


2769 


0 


AO 

98 


A 

0 


4 A 

1 0 


A 

0 


077A 

2770 


A 

0 


AO 

98 


0 


A A 

1 0 


0 


2771 


0 


98 


0 


A f\ 

1 0 


0 


2772 


A 

0 


98 


0 


1 1 


0 


0770 

2773 


6 


98 


A 

1 


1 1 


0 


0"7~7>i r*r~ 

2774 FF 




50 


0 


1 1 


0 


2775 


0 


98 


0 


1 1 


0 . 


2776 


0 


98 


0 


1 1 


°> 

~ 0 


2777 


0 


98 


0 


1 0 


2778 


1 


98 


0 


1 . 0 


0 


2779 


1 


98 


0 


1 0 


0 


2780 


1 


98 


0 


1 0 


0 


OTO <4 

2781 


1 


98 


0 


1 1 


0 


2782 


2 


AA 

98 


A 

1 


1 1 


0 


2783 FF 




50 


0 


1 1 


0 


070 j| 

2784 


1 


98 


0 


1 1 


0 


2785 


1 


98 


0 




0 


2786 


1 


98 


0 


1 0 


0 


0707 

2787 


A 

0 


AO 

98 


0 


A A 

1 0 


A 

0 


2788 


a 

0 


oo 

98 


A 

0 


4 A 

1 0 


A 

0 


2789 


A 

0 


98 


A 

0 


A A 

1 0 


A 

0 


2790 


0 


AO 

98 


A 

0 


1 1 


o m 


2791 


3 


AO 

98 


A 
1 


1 1 


A 

0 


2792 FF 




C A 

50 


0 


1 1 


0 


2793 


0 


98 


0 


1 1 


0 


ATTA A 

2794 


0 


98 


0 




0 


2795 


0 


AO 

98 


A 

0 


A f\ 

1 0 


0 


2796 


a 

0 


AO 

98 


A 

0 


4 A 

1 0 


A 

0 


A7A7 

2797 


0 


AO 

98 


0 


A A 

1 0 


0 


2798 


0 


oo 

98 


A 

0 


A f\ 

1 0 


0 


2799 


0 


Aft 

98 


0 


1 1 


0 


2800 


4 


98 


A 

1 


i 1 


0 


2801 FF 




50 


0 


1 1 


0 


2802 


0 


98 


0 




0 


2803 


0 


98 


0 




0 


2804 


0 


98 


0 


1 0 


0 


2805 


0 


98 


0 


1 0 


0 


2806 


0 


98 


0 


1 0 


0 


2807 


0 


98 


0 


1 0 


0 



2ftOft 


n 


Q8 


n 






o 


2ftOQ 

/LOW 




Q8 


1 

1 


1 


1 


o 

u 


2ft10 FF 




50 


n 


1 


1 


n 

u 


2ft11 EO 




50 


0 


1 




1 


2ft12 7F 




50 


1 

■ 


1 


1 


1 


281^ EO 




50 


0 


1 


1 


1 


2814 




50 


0 


1 


1 


1 


2815 


0 


Q8 


0 


1 


1 


0 


2816 


n 


Q8 


n 


1 


1 


n 

w 


2817 




Q8 
yo 


n 


1 


n 

u 


0 
u 


2818 




Q8 


0 


1 


n 


0 


281 Q 


0 


Q8 


n 


1 


0 


n 


2820 


o 

u 


Oft 
yo 


n 

u 


1 


n 

u 


O 
u 


2821 


0 




n 


1 




n 


2822 


1 1 
1 1 


Qft 


1 






n 


282^ FF 


4R 




n 

u 






n 
u 


2824 


n 


Qft 


n 

u 








2825 


n 


Qft 

I/O 


0 


1 


1 




2826 


0 


Qft 

v/O 


0 


1 


0 


0 


2827 




Qft 


0 


1 


0 


0 


2828 


1 


Qft 


n 


1 


u 


0 i 


282Q 


1 


Qft 

I/O 


n 


1 


0 


u 


28^0 


1 


Qft 


n 


1 




n 


28^1 




Qft 
yo 


t 




1 


0 


OQQO FF 
c-OOc. 11 


4R 




n 
u 






n 

U 


28^ 
z.000 




Qft 

yO 


n 






n 

u 


2ft ^4 




Qft 


n 






n 
u 


2ft^5 


1 


Qft 


n 

u 




u 


n 






Qft 


0 


. 


0 


n 
V/ 


28^7 
£.00 1 


0 


Qft 


0 


1 


0 


0 
u 


28^8 

ilOOO 


n 

u 


Qft 
yo 


0 




o 

u 


O; 


2ft^Q 


n 


Qft 


n 






0 '■ 
u 


2840 OF 




Qft 


1 


1 




0 


2841 FF 


4R 




0 


1 


1 


0 


2842 


0 


Qft 

I/O 


n 


1 


1 


n 


284^ 


0 


Qft 


0 


1 


1 


0 


2844 


0 


Qft 


0 


0 


1 


n 


2845 


0 


Qft 

C70 


0 


0 




n 


2846 


n 

w 


Qft 


0 


0 


1 


0 


2847 


0 


Qft 
uo 


0 






0 


2848 


0 


Qft 


0 






n 


284Q OF 




Qft 

yO 


1 
1 






u 


2850 FF 

tOuu II 


4R 

HD 






1 






2851 


n 

u 


Qft 








A 
U 


2852 


n 

V/ 


Qft 


0 


1 




n 

u 


285^ 


n 
\J 


Qft 






o 

u 


n 
u 




U 


yo 


U 




A 

u 


U 


2855 


0 


98 


0 




0 


0 


2856 


0 


98 


0 




0 


0 


2857 


0 


98 


0 




1 


0 


2858 


11 


98 


1 




1 


0 


2859 FF 


4C 




0 




1 


0 



2860 


0 


98 


2861 


0 


98 


2862 


0 


98 


2863 


0 


98 


2864 


0 


98 


2865 


0 


98 


2866 


0 


98 


2867 


11 


98 


2868 FF 


4C 




2869 


0 


98 


2870 


0 


98 


2871 


0 


98 


2872 


0 


98 


2873 


0 


98 


2874 


0 


98 


2875 


0 


98 


2876 


11 


98 


2877 FF 




42 


2878 


0 


98 


2879 


0 


98 


2880 


0 


98 


2881 


0 


98 


2882 


0 


98 


2883 


0 


98 


2884 


0 


98 


2885 


6 


98 


2886 FF 




50 


2887 


0 


98 


2888 


0 


98 


2889 


0 


98 


2890 


1 


98 


2891 


1 


98 


2892 


1 


98 


2893 


1 


98 


2894 


2 


98 


2895 FF 




50 


2896 


1 


98 


2897 


1 


98 


2898 


1 


98 


2899 


0 


98 


2900 


0 


98 


2901 


0 


98 


2902 


0 


98 


2903 


3 


98 


2904 FF 




50 


2905 


0 


98 


2906 


0 


98 


2907 


0 


98 


2908 


0 


98 


2909 


0 


98 


2910 


0 


98 


2911 


0 


98 



0 110 

0 110 

0 10 0 

0 10 0 

0 1 0 0 

0 1 0 0 

0 110 
1110 

0 110 

0 110 

0 110 

0 10 0 

0 10 0 

0 10 0 

0 10 0 

0 110 
1110 

0 11 0 

0 110 

0 1 1 0 

0 1 0 0i 

0 1 0 0 

0 10 0 

0 1 0 0 

0 110 
1110 

0 110 

0 110 

0 1 1 0 

0 1 0 0 

0 10 0 

0 1 ' 0 0 

0 10 0 

0 110 

1 11 0. 
0 110 
0 110 
0 110 
0 10 0. 
0 10 0 
0 1 0 0 
0 1 0 0 
0 110 
1110 
0 1 1 0 
0 110 
0 110 
0 10 0 
0 10 0 
0 1 0 0 
0 1 0 0 
0 1 1 0 



291 2 


4 


Qft 


1 

1 




i 


A 

u 


2913 FF 




so 




1 


1 
I 


A 

u 


9Q14 




Qft 

yO 


n 




1 
i 


A 

u 


2Q1S 




Qft 


o 

u 




i 


A 
U 


9Q1 fi 


o 


Qft 


n 

u 




n 


A 

U 


9Q17 


n 
u 


QQ 

yo 


n 
u 




n 
u 


u 


9Q1ft 

^y I O 


n 


QQ 


n 
u 




u 


A 

u 


9Q1Q 


n 


Qft ' 
yO 


n 
u 




A 

u 


A 

u 


9Q90 


n 


QQ 


u 






A 

u 


2Q91 


c: 


Qft 


i 






A 


2922 FF 




50 


n 






u 


2923 




Qft 


n 

u 






A 

u 


2Q24 


n 


Qft 


n 
u 


1 




A 

u 




n 
u 


Qft 


n 

u 




A 
U 


A 






Qft 
yo 


n 
u 




A 
U 


A 


2Q27 


0 


Qft 






A 
U 


A 

u 


2928 




Qft 


n 




A 
U 


A 


2929 




Qft 


0 
u 


1 




u 


2Q^n 


1 1 

1 1 


Qft 


1 






n 
u 


1 II 


4R 




n 
u 






A . 


9Q^9 


a 

u 


Qft 

yo 


n 
u 






A 

V \ 


9Q^ 


n 
u 


Qft 


n 
u 




^ 


u 


9Q**4 

^yO*T 


n 
u 


Qft 

yo 


n 
u 




A 
U 


A ' 






Qft 

yo 


u 


] 


U 


U 






Qft 

yo 


n 
u 




A 

u 


U 


2QT7 




Qft 


n 

u 




A 

u 


A 
U 


2938 




Qft 


n 

u 






A 


2939 


1 


Qft 

yo 


1 






A 


2940 FF 


4R 




n 
u 






A 

U 


9Q41 




Qft 


n 
u 






A 1 
U 


9Q49 


1 


Qft 
yo 


n 
u 






A 


9Q43 




Qft 
yo 


n 
u 




A 


A 
U 


2Q44 




Qft 
yo 






A 
U 


A 

u 


2945 


0 


Qft 


0 




A 
U 


A 

u 


2946 


n 


Qft 






A 
U 


A 


2947 


o 


Qft 


n 


1 




A 
U 


2948 OF 




Qft 


1 


1 




A 
U 


2949 FF 


4R 




n 






A 
U 


2Qsn 


n 


Qft 
yo 


u 






A 
U 


2951 


n 


Qft 


n 
u 






A 


2952 


o 


Qft 
yo 


u 


u 




A 


2953 




Qft 
yo 


n 


n 
u 




u 


9Q54 


n 


Qft 
yo 


n 
u 


n 
u 




A 
U 


9955 


n 


Qft 
yo 


A 

u 


n 
u 


1 


A 


9Q5fi 


n 


Qft 
yo 


n 






A 


9Q57 OF 




Qft 

yo 


i 




] 


A 
U 


9Q5ft FF 
^yoo rr 


Aft 




U 






0 


2959 


0 


98 


0 






0 


2960 


0 


98 


0 






0 


2961 


0 


98 


0 




0 


0 


2962 


0 


98 


0 




0 


0 


2963 


0 


98 


0 




0 


0 



! 



O A£> A 

2964 


rv 

0 


AO 

98 


A * 

0 


1 A 

1 0 


0 


2965 


A 

0 


98 


0 


' 1 


0 


2966 


11 


rvo 

98 


*• 

1 


I 1 


rv 
0 


orvr»T r~ r - 

2967 FF 


4C 




A , 

0 


I 1 


rv 


2968 


A 

0 


AO 

98 


0 


I 1 


rv 


2969 


A 

0 


AO 

98 


A , 

0 




rv 


a a -7 a 

2970 


A 

0 


AO 

98 


0 


1 A 
1 0 


rv 
0 


2971 


A 

0 


98 


A * 

0 


t A 

1 0 


rv 

0 


2972 


A 

0 


AO 

98 


A * 

0 


1 A 


rv 
0 


AA-TA 

2973 


0 


A O 

98 


A . 

0 


1 0 


rv 
0 


2974 


0 


A O 

98 


A / 

0 


1 1 


rv 

0 


2975 


11 


98 


1 


' 1 


rv 

0 


2976 FF 


4C 




0 


I 1 


A 

0 


2977 


0 


A O 

98 


A 4 

0 


I 1 


rv 


2978 


A 

0 


A O 

98 


A t 

0 




0 


2979 


A 

0 


A O 

98 


0 


1 A 

1 o 


rv 


aao A 

2980 


A 

0 


AO 

98 


rv <• 

0 


1 A 

1 0 


ri 

0 


AAA J 

2981 


A 

0 


A O 

98 


A 

0 


I A 

1 0 


rv 


2982 


A 

0 


AO 

98 


rv << 

0 


1 A 

1 0 


rv 

0 


2983 


A 

0 


A O 

98 


rv > 

0 


1 


rv 


2984 


A A 
11 


AO 

98 


1 


1 


rv 


a a o C i— f— 

2985 FF 




A O 

42 


rv > 

0 


1 


rv 

0 


2986 


5 


71 


rv / 

0 


1 


1 


AAA - ^ A A 

2987 3A 




71 


1 


1 


1 


2988 


5 


71 


0 


1 


1 


AAAA t~ r~ 

2989 FF 


7F 




0 " 


1 


1 


2990 


5 


71 


A j 

0 


1 




2991 


5 


71 


0 1 


1 


A 

0 


2992 


0 


A O 

98 


A J 

0 1 


1 


A 

0 


AAAA 

2993 


0 


A O 

98 


rv «i 

0 1 




rv 

0 


AAA y| 

2994 


A 

0 


AO 

98 


rv 4 

0 1 


rv 

0 


rv 


AAA r- 

2995 


A 

0 


A O 

98 


rv a 

0 1 


rv 

0 


rv 


AAAA 

2996 


A 

0 


AO 

98 


0 1 


rv 


rv 
U 


A A A -y 

2997 


A 

0 


A O 

98 


rv •<< 

0 1 


A 

0 


rv 

0 


AAAA 

2998 


A 

0 


AO 

98 


rv / 

0 1 


1 


0 


AAAA 

2999 


A 

6 


A O 

98 


A A 
1 1 


1 


rv 
0 


AAAA I - 1 - 

3000 FF 




50 


A A 

0 1 


1 


rv 
U 


AAA 4 

3001 


A 

0 


AO 

98 


rv 4 

0 1 


1 


A 
0 


AAAO 

3002 


A 

0 


AO 

98 


rv 4 
0 




A 
U 


AAAA 

3003 


A 

0 


AO 

98 


rv 4 

0 1 


rv 


A 
0 


AAA yl 

3004 


1 


AO 

98 


rv A 

0 1 


rv 

0 


rv 

0 


AAA f— 

3005 


1 


A O 

98 


rv 4 

0 


A 

0 


A 

0 


3006 


1 


A O 

98 


rv 4 

0 


A 

0 


rv 

0 


A A A"7 

3007 


A 
1 


AO 

98 


A A 

0 1 


1 


rv 


o aao 

3008 


A 

2 


AO 

98 


1 


1 


rv 


A AAA r - 1~ 

3009 FF 




50 


rv h 

0 1 


1 


rv 

0 


3010 


1 


98 


0 1 




0 


3011 


1 


98 


0 1 




0 


3012 


1 


98 


0 1 


0 


0 


3013 


0 


98 


0 1 


0 


0 


3014 


0 


98 


0 1 


0 


0 


3015 


0 


98 


0 1 


0 


0 



qni a 

OUlO 


U 


Oft 

y<5 


u 






OU I ( 


q 
0 


Oft 

yo 


A 
I 






oU I o rr 




DU 


A 
U 






ou iy 


u 


Oft 

yo 


A 
U 






OuZU 


U 


Oft 

yo 


A 
U 








a 
U 


Qft 

yo 


A 
U 




A 

u 




u 


Oft 

yo 


A 

u 




A 
U 




u 


Oft 

yo 


A 
U 




A 
U 




a 


Oft 

yo 


A 
U 




A 
U 


ou^o 


A 

u 


Qft 

yo 


A 
U 






OU^O 


4 


Qft 

yo 


A 
1 






^H97 PP 

ou^f rr 




OU 


A 
U 






OUZO 


u 


Qft 

yo 


A 
U 




] 


QAOQ 


U 


Qft 

yo 


A 
U 






0U0U 


A 

u 


Oft 

yo 


A 
U 




A 
U 


0U0 i 


A 
U 


Qft 

yo 


A 
U 




A 
U 


oUoZ 


A 
U 


Oft 

yo 


A 
U 




A 
U 


OUoo 


A 
U 


Oft 

yo 


A 
U 




A 
U 


oUo4 


A 
U 


Qft 

yo 


A 
U 






oUoo 


0 


AQ 

yo 


A 
1 


1 


1 


OAQC ETC 

oUoo rh 




CA 

50 


A 




1 


oUo/ 


A 
U 


Qft 

yo 


A 
U 




1 


oUoo 


A 
U 


Oft 

yo 


A 
U 






ouoy 


A 

u 


AO 

y<> 


A 

u 




A 


'in/in 
0U4U 


] 


Oft 

yo 


A 
U 




A 
U 


OU4 I 




Qft 

yo 


A 
U 




A 
U 


0U4Z 




Qft 

yo 


A 
U 




A 
U 


oU4o 




Oft 

yo 


u 






0U44 




AQ 

yo 


A 
\ 






OU40 rr 


4D 




A 
U 






0U40 




Qft 

yt> 


A 
U 






qn/17 
0U4/ 




Oft 

yo 


A 
U 






0U40 




Qft 

yo 


A 
U 




A 

u 


oU4y 


A 
U 


Oft 

yo 


A 
U 




A 

u 


OACA 

OUOU 


A 
U 


Oft 

yo 


A 




A 
U 


oUol 


A 
U 


AQ 

y<> 


A 
U 




A 
U 


OUOZ 


A 

u 


Qft 

y<> 


A 




] 


jUOj UC 




Qft 

yo 


A 
J 






qn^A PP 
0U04 rr 


4D 




A 
U 








A 
U 


Qft 

yo 


A 
U 






OUOO 


A 
U 


Qft 

yo 


A 

U 






0U0# 


A 
U 


Qft 

yo 


A 

u 


A 

u 




OUOO 


A 
U 


Qft 

yo 


A 
U 


U 




OACA 

oUoy 


A 
U 


AQ 

yo 


A 

u 


A 
U 


1 


OACA 

0U0U 


A 
U 


AO 

yo 


A 


A 


1 


oOol 




AO 

yo 


A 

0 


1 


1 


3062 0E 




98 


1 






3063 FF 


4B 




0 






3064 


0 


98 


0 






3065 


0 


98 


0 






3066 


0 


98 


0 




0 


3067 


1 


98 


0 




0 



3068 


1 


98 


0 


1 0 


3069 


1 


98 


0 


1 0 


3070 


1 


98 


0 


1 1 


3071 


11 


98 


1 


1 1 


3072 FF 


4C 




0 


1 1 


3073 


1 


98 


0 


1 1 


3074 


1 


98 


0 


1 1 


3075 


1 


98 


0 


1 0 


3076 


1 


98 


0 


1 0 


3077 


1 


98 


0 


1 0 


3078 


1 


98 


0 


1 0 


3079 


1 


98 


0 


1 1 


3080 


11 


98 


1 


I 1 


3081 FF 


4C 




0 


I 1 


3082 


1 


98 


0 


I 1 


3083 


1 . 


98 


0 


1 1 


3084 


1 


98 


0 


I 0 


3085 


1 


98 


0 


I 0 


3086 


1 


98 


0 


I 0 


3087 


1 


98 


0 


I 0 


3088 


1 


98 


0 


! 1 


3089 


11 


98 


1 


1 1 


3090 FF 




42 


0 


1 


3091 


1 


98 


0 1 




3092 


1 


98 


0 1 


I 1 


3093 


1 


98 


0 1 


0 


3094 


8 


98 


0 1 


I 0 


3095 


8 


98 


0 1 


I 0 


3096 


8 


98 


0 1 


0 


3097 


8 


98 


0 1 


1 


3098 


16 


98 


1 1 


1 


3099 FF 




42 


0 1 


1 


3100 


8 


98 


0 1 


1 


3101 


8 


98 


0 1 


1 


3102 


8 


98 


0 1 


0 


3103 


8 


98 


0 1 


0 


3104 


80 


98 


0 1 


0 


3105 


80 


98 


0 1 


0 


3106 


80 


98 


0 1 


1 


3107 


20 


98 


1 1 


1 


3108 FF 




42 


0 1 


1 


3109 


80 


98 


0 1 


1 


3110 


80 


98 


0 1 


1 


3111 


80 


98 


0 1 


0 


3112 


80 


98 


0 1 


0 


3113 


6 


98 


0 1 


0 


3114 


6 


98 


0 1 


0 


3115 


6 


98 


0 1 




3116 


20 


98 


1 1 




3117 FF 




42 


0 1 




3118 


6 


98 


0 1 




3119 


6 


98 


0 1 





0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



^190 


a 
o 


Qft 


0 


1 0 


o 




D 


QO 

yo 


0 


1 0 


o 


99 


*5 
O 


yo 


0 4 


1 0 


o 


^1 0*\ 
O I ZO 


O 


yo 


0 


t 0 


o 


**1 OA 


o 


Qft 

yo 


0 ' 


! 


0 
u 


O I ZO 


90 
ZU 


Qft 

yo 


1 




o 


119fi PP 
O I zo r r 




AO 


0 


1 


o 


^197 


o 


Qft 

570 


0 


1 


o 


^1 9ft 


Q 
O 


Qft 

yo 


0 


1 


o 


O I Zy 


o 


Qft 
yo 


0 


I 0 


o 


^1 ^o 

o I OU 




Qft 
yo 


0 
u 


1 0 


o 




o 


Qft 

yo 


0 ' 


1 0 
1 u 


0 
u 


^1 *\0 


o 
o 


Qft 

yo 


0 " 
U 


1 0 


0 


O I «30 




Qft 

yo 


O 1 




n 

u 


O I O** 


90 
ZU 


Qft 

yo 


1 


1 


o 


^I^R PP 
o i od rr 




AO 


0 1 




o 


O I OD 


Q 

o 


Qft 
yo 


0 1 


1 


o 


O I Of 


O 


Qft 
yo 


0 4 


■ 


o 


^1 **ft 
O I OO 


O 


Qft 

yo 


0 1 

u 


I 0 


n 


**Q 


o 


Qft 

yo 


0 1 

u 


I 0 


o 

u 


AO 


Q 


Qft 
yo 


0 1 
u 


I 0 


n 


A1 


y 


Qft 

yo 


0 " 


o 


o 


^1 A 9 


Q 

y 


Qft 

yo 


O 1 

u 




n 
u 


**1 A^ 


90 


Qft 

yo 






n 
u 


'SIAA PP 




AO 


O 1 

u 




n 
u 


A^ 


Q 

y 


Qft 

yo 


0 1 

u 




u 


Aft 




Qft 

yo 


o *\ 

u 




n 


**1 A7 


y 


Qft 

yo 


O 1 

u 


1 O 
u 


u 


Aft 


Q 

y 


Qft 

yo 


O i 


1 o 


n 
u 


AQ 


A 


Qft 
yo 


0 1 
u 


1 0 


0 


O 1 \)\J 


A 


Qft 
yo 


0 1 


1 0 


o 


O I J I 


A 


Qft 
yo 


0 1 




o 


^1^9 

O I Oc. 


90 


Qft 
yo 


1 


1 


o 


PP 
O I DO it 




AO 


0 1 


1 


o 


^A 
O 1 Of 


A 

H 


Qft 
yo 


0 1 


1 


o 


O 1 OD 


A 


Qft 
yo 


0 1 
u 




0 


O I DO 




Qft 

yo 


0 1 
u 


I 0 


o 


^7 
O I Dl 




Qft 

yo 


0 1 

u 


0 


n 


qicft pp 

O 1 DO II 




Qft 
yo 


0 1 


I 0 


0 


pp 

o 1 oy r i 




Qft 
yo 


0 1 


I 0 


o 


^1fi0 PP 
o i ou r r 




Qft 

yo 


0 1 

u 




o 




90 


Qft 

yo 






u 


**1fi9 PP 
O I OZ rr 




AO 


O 1 




n 


PP 




Qft 

yo 


O 1 

u 




n 


o id** rr 




Qft 

yo 


O 1 




u 


^ift^ pp 
o i do r r 




Qft 

yo 


O 1 

u 


n 


n 


oiDD rr 




yo 


o *\ 
U 1 


U 


u 


3167 


0 


98 


0 1 


0 


0 


3168 


0 


98 


0 1 


0 


0 


3169 


0 


98 


0 1 


1 


0 


3170 


20 


98 


1 1 


1 


0 


3171 FF 




42 


0 1 


1 


0 



3172 


0 


98 


0 


1 


1 0 


3173 


0 


98 


0 


1 


1 o 


O <4 "7 A 

3174 


40 


98 


0 


0 


1 0 


3175 


40 


98 


0 


0 


1 0 


3176 


40 


98 


0 


0 


1 0 


3177 


40 


98 


0 


0 


1 0 


o a -ret 

3178 


0 


98 


0 


1 


1 0 


3179 


11 


98 


At 

1 


I 


1 0 


3180 FF 




42 


0 


1 


1 0 


3181 


0 


98 


0 


1 


1 0 


3182 


0 


98 


0 




1 0 


3183 


66 


98 


0 


0 


1 0 


3184 


66 


98 


0 


0 


1 0 


3185 


66 


98 


0 


0 


1 0 


3186 


66 


98 


0 


0 


1 0 


3187 


0 


98 


0 


1 


1 0 


3188 


20 


98 


1 


1 


1 0 


3189 FF 




48 


0 


1 


1 0 


3190 


0 


98 


0 


1 


1 0 


3191 


0 


98 


0 


1 


1 0 . 


3192 


3 


98 


0 


0 


1 0-j 


3193 


3 


98 


0 


0 


1 0 


3194 


3 


98 


0 


0 


1 0 


3195 


3 


98 


0 


0 


1 0 


3196 


0 


98 


0 


1 


1 0 


3197 


20 


98 


1 


1 


1 0 


3198 FF 




48 


0 


1 


1 0 


3199 


0 


98 


0 


1 


1 0 


3200 


0 


98 


0 


1 


1 0 


3201 


53 


98 


0 


0 


1 0 


3202 


53 


98 


0 


0 


1 0 


3203 


53 


98 


0 


0 


1 0 


3204 


53 


98 


0 


0 


1 0 


3205 


0 


98 


0 


1 


0 


3206 


20 


98 


1 


1 ] 


1 0 ^ 


3207 FF 




A O 

48 


0 


1 \ 


\ 0 


3208 


0 


98 


0 


1 


0 


3209 


0 


98 


0 




0 


3210 


0 


98 


0 


0 1 


0 


3211 


0 


98 


0 


0 1 


0 


3212 


0 


98 


0 


0 1 


0 


3213 


0 


98 


0 


0 1 


0 


r\r\A A 

3214 


0 


98 


0 


1 


0 


3215 


20 


98 


1 


1 


0 


3216 FF 




48 


0 


1 


0 


3217 


0 


98 


0 


1 


0 


3218 


0 


98 


0 




0 


3219 2F 




98 


0 


0 1 


0 


3220 2F 




98 


0 


0 1 


0 


3221 2F 




98 


0 


0 1 


0 


3222 2F 




98 


0 


0 1 


0 


3223 


0 


98 


0 


1 1 


0 



1994 
%3ZZ4 


9Q 
ZU 


Qft 

yo 


A 
1 


A 

I 




A ' 

u 


oZZO rr 




/1ft 


A 

u 


A 

\ 




A 

u 


HOC 

oZzo 


a 
U 


AO 

yo 


A 
U 


A 

1 




0 




U 


yo 


A 
U 


A 
I 




A 
U 


199ft 

oZZo 


U 


Oft 

yo 


A 
U 


A 

u 




A 


199Q 

ozzy 


u 


Oft 

yo 


A 

U 


A 
U 




A 
U 


19 in 
0Z0U 


u 


Qft 

yo 


A 

u 


A 




A 
U 


1911 
OZO I 


n 
u 


Oft 

yo 


A 
U 


A 
U 




A 

u 


1919 

ozoz 


n 
u 


yo 


A 

u 






A 

u 


1911 


9n 

ZU 


Qft 

yo 


A 
1 






A 

u 






/ift 

4o 


A 
U 






A 

u 


191C 


u 


Qft 

yo 


A 
U 






A 

u 


191A 


A 

u 


Qft 

yo 


A 
U 






A 


0007 /IC 




Qft 

yo 


A 

U 


A 

u 




A 

u 


191ft yip 
4C 




Qft 

yo 


A 
U 


A 

u 




A 
U 


191Q >ip 

ozoy 4t 




Qft 

yo 


A 
U 


A 
U 




A 

u 


19>1A /IP 

JZ4U 4E 




Qft 

yo 


A 
U 


A 
U 




A 

u 


19/11 
OZ4 1 


U 


Qft 

y<> 


A 
U 






A 


19/19 
OZ4Z 


9PI 

ZU 


Qft 

yo 


A 
1 






A 


oZ4o rr 




A Q 

4o 


A 
U 




1 


0 


oZ44 


A 

u 


Qft 

yo 


A 

u 






A 

U J 


19/tC 


A 

u 


AQ 

yo 


A 
U 






0 


19/1C 


A 
U 


yo 


A 

U 


r\ 

u 




0 


19/17 


A 
U 


AQ 

9o 


0 


0 


1 


0 


oz4o 


A 
U 


AQ 

yt> 


r\ 
0 


0 




0 


99/IQ 

oZ4y 


A 

u 


AQ 

y© 


0 


0 




0 


OZDU 


A 
U 


AQ 

yo 


U 






0 


19C1 
OZD 1 


9Q 
ZU 


QQ 

yo 


A 
1 






0 


ooco pp 
JZDZ rr 




/Ift 
4o 


A 
U 






A 
U 


19C9 


A 
U 


Qft 

yo 


A 
U 






A - 
U 


19Cvl 
oZ04 


A 

u 


Qft 

yo 


A 
U 






A 
U 


19CC 


9 
z 


Qft . 

yo 


A 
U 


A 

u 




A 
U 


i9«;ra 

oZOD 


z 


Qft 

yo 


A 

U ' 


A 

u 




A 

u 


19^.7 

oZD/ 


z 


Qft 

yo 


A 
U 


A 

u 




A 

u 


19Cft 
oZOO 


Z 


Qft 

yo 


A 
U 


A 
U 




A 

U „ 


19 CQ 

ozoy 


u 


Qft 

y<> 


A 

u 


] 




A 
U 


oZOU 


1 1 
1 1 


Qft 

yo 


A 
1 






A 
U 


19R1 PP 
oZO I rr 




/ift 

4o 


A 
U 






A 
U 


19R9 nn 

oZOZ UU 




DU 


A 
U 






A 
1 


OZ0v> D4 




en 
OU 


A 
I 






A\ 
1 


oZo4 UU 




oU 


A 
U 




1 


1 


OZDD UU 




CA 

oU 


A 
U 






1 


OZOO 


A 

u 


QQ 

yo 


A 
U 






0 


19A7 


A 

u 


QQ 

yo 


A 
U 






A 
U 


19£ft 

OZOO 


A 

u 


QQ 

yo 


A 

u 




A 
U 


u 


19f5Q 

ozoy 


A 

u 


QQ 

yo 


A 

u 




u 


u 


007A 

oz/ U 


A 

u 


AQ 

ys 


0 




0 


0 


3271 


0 


98 


0 




0 


0 


3272 


0 


98 


0 




1 


0 


3273 


6 


98 


1 




1 


0 


3274 FF 




50 


0 




1 


0 


3275 


0 


98 


0 




1 


0 



3276 


0 


98 


0 


1 1 


0 


3277 


0 


98 


0 


1 0 


0 


3278 


1 


98 


0 


1 0 


0 


3279 


1 


98 


0 


1 0 


0 


3280 


1 


98 


0 


1 0 


0 


3281 


1 


98 


0 


1 1 


0 


3282 


2 


98 


1 


1 1 


0 


3283 FF 




50 


0 


1 1 


0 


3284 


1 


98 


0 


1 1 


0 


3285 


1 


98 


0 


1 1 


0 


3286 


1 


98 


0 


1 0 


0 


3287 


0 


98 


0 


1 0 


0 


3288 


0 


98 


0 


1 0 


0 


3289 


0 


98 


0 


1 0 


0 


3290 


0 


98 


0 


1 1 


0 


3291 


3 


98 


1 


I 1 . 


0 


3292 FF 




50 


0 


I 1 


0 


3293 


0 


98 


0 


I ' 1 


0 


3294 


0 


98 


0 


I 1 


0 


3295 


0 


98 


0 


i o 


0, 


3296 


0 


98 


0 


I 0 


o 5 


3297 


0 


98 


0 


I 0 


0 


3298 


0 


98 


0 


I 0 


0 


3299 


0 


98 


0 


1 


0 


3300 


4 


98 


1 


1 


0 


3301 FF 




50 


0 1 


1 


0 


3302 


0 


98 


0 1 


1 


0 


3303 


0 


98 


0 1 


1 


0 


3304 


0 


98 


0 1 


0 


0 


3305 


0 


98 


0 1 


0 


0 


3306 


0 


98 


0 1 


I 0 


0 


3307 


0 


98 


0 1 


0 


0 


3308 


0 


98 


0 1 


1 


0 


O O /"\/"\ 

3309 


5 


98 


1 1 


1 


0 


3310 FF 




50 


0 1 


1 


0. 


3311 


0 


98 


0 1 


1 


0 


3312 


0 


98 


0 1 


1 


0 


3313 


0 


98 


0 1 


0 


0 


3314 


0 


98 


0 1 


0 


0 


3315 


0 


98 


0 1 


0 


0 


3316 


0 


98 


0 1 


0 


0 


3317 


0 


98 


0 1 


1 


0 


3318 


11 


98 


1 1 


1 


0 


3319 FF 


4B 




0 1 


1 


0 


3320 


0 


98 


0 1 


1 


0 


3321 


0 


98 


0 1 


1 


0 


3322 


0 


98 


0 1 


0 


0 


3323 




98 


0 1 


0 


0 


3324 




98 


0 1 


0 


0 


3325 




98 


0 1 


0 


0 


3326 




98 


0 1 


1 


0 


3327 




98 


1 1 


1 


0 



QOOQ CC 

oozo rr 


A Q 
4b 




A 


1 


1 


A 
U 


oozy 


A 
1 


AO 

9o 


0 


1 


1 


0 


oooa 
oo6v 


A 
1 


AQ 

98 


A 


1 


A 

1 


A 


OOOd 

oool 


1 


AQ 

9o 


a 
U 




A 


A 


OOOZ 


a 


AQ 

y© 


a 
U 




A 

u 


A 
U 


OOOO 


U 


Oft 

yo 


U 




A 

u 


A 
U 


Ooo4 


A 


yo 


A 




A 
U 


A 
U 


OOOC. 
OOOD 


n 
U 


Oft 

yo 


U 






A 
U 


OOOO Ut 




Oft 

yo 


A 
1 






A 
U 


0007 cc 
000/ rr 


4D 




A 

u 






A 

u 


OOOft 
OoOO 


A 


Qft 

yo 


a 
U 






A 
U 


OOOQ 

oooy 


A 

u 


AQ 

yo 


a 
U 






A 


004U 


U 


Oft 

yo 


A 

U 


A 

u 




A 
U 


OOvl 1 

oo41 


a 


AQ 

y© 


a 
U 


A 

u 


1 


A 


OO/tO 
004z 


a 


AQ 

yo 


a 
U 


A 




A 

u 


OO/I O 

oo4o 


U 


AQ 

yo 


a 
U 


A 

u 


1 


A 
U 


OO/I A 

Oo44 


a 


AO 

9o 


a 


1 


1 


0 


oo4o Uh 




AO 

yo 


1 


1 


1 


0 


oo4o rr 


A D 

4d 




0 


1 


1 


0 


O04/ 


A 


AO 

9o 


0 


1 




0 


OO/I Q 

O04o 


a 
(J 


AQ 

9o 


0 


1 




0 \ 


oo4y 


a 
U 


AQ 

yo 


A 


1 


A 


A 


ooou 


A 
U 


AQ 

yo 




1 


A 
U 


A 


OOC4 

oool 


a 


AQ 

98 


A 


1 


A 


0 




a 
U 


AO 

98 


A 


1 


A 


A • 


OOOO 


A 


AQ 

yo 


A 

u 


1 


1 


A 
0 


0004 


1 1 


AQ 

98 


4 
1 






A 


oocc CC 
OOOO rr 


4U 




A 
U 


1 


1 


A 


OOOO 


a 
U 


AQ 

98 


A 


1 


1 


A 


OQC7 

000/ 


a 
U 


AQ 

98 


A 
U 


1 




A . 


OOOO 


a 


AQ 

98 


A 
U 




A 


A 

0 


oooy 


A 
U 


AQ 

98 


A 
U 




A 


A 
0 


oobU 


a 
U 


AQ 

98 


A 

u 


1 


A 


A 

u 


oool 


a 
U 


AO 

98 


A 


1 


A 

0 


0 


ooco 

OODZ 


A 


Qft 

yo 


A 




1 


A 


OOCO 
OOOO 




Qft 

yo 


A 
1 






A 
U 


OOGA EC 

ooo4 rr 


4U 




A 






A 
U 


oocc 
0000 


u 


Oft 

yo 


A 

u 






A 

u 


OOOO 


A 

u 


Oft 

yo 


A 
U 






A 
U 


OOC7 OA 

OoO / OA 




Oft 

yu 


A 

u 


A 

u 




A 
U 


OOCft OA 
OOOO OA 




AQ 

98 


A 
U 


A 


1 


A 
0 


OOCQ OA 

oooy OA 




AQ 

98 


A 
U 


A 


1 


A 


007A OA 
00 /U OA 




AQ 

yo 


A 
U 


A 
U 




A 


0071 
oof I 


A 


QQ 

y© 


A 
U 


1 


1 


A 
U 


0070 

oof Z 


OA 


AO 

98 


1 


1 


1 


A 


0070 CC 

oofo rr 




A O 

48 


A 
0 


1 


1 


A 


3374 


0 


98 


0 






0 


3375 


0 


98 


0 






0 


3376 


0 


98 


0 


0 




0 


3377 


0 


98 


0 


0 




0 


3378 


0 


98 


0 


0 




0 


3379 


0 


98 


0 


0 




0 



QQQA 

oooU 


A 
0 


no 
98 


0 


1 


a rv 

1 0 


3381 


on 
20 


no 
98 


A 
1 


1 


h rv 

1 0 


oooo r~i~" 

3382 FF 




A O 

48 


rv 

0 


1 


1 0 


OOQQ 

3383 


0 


rvo 

98 


rv 

0 


1 


1 0 


3384 


0 


rvo 

98 


rv 

0 




1 0 


3385 


r*o 

62 


rvo 

98 


rv 

0 


rv 

0 


4 rv 

1 0 


3386 


62 


rvo 

98 


rv 

0 


rv 

0 


a r\ 

1 0 


0007 
338/ 


CO 

62 


no 

98 


A 

0 


A 

0 


•1 rv 

1 0 


OO88 


CO 

b2 


no 
98 


A 

0 


A 

0 


1 rv 

1 0 


OOQQ 

oooy 


a 
0 


no 
98 


A 

0 


1 


i A 

1 0 


QOQA 

ooyu 


on 
20 


no 
98 


4 
1 


1 


1 A 

I 0 


ooy 1 rr 




A O 

48 


A 

0 


1 


1 rv 

I 0 


3392 


A 


no 
98 


A 
0 


1 


4 rv 

1 0 


oono 
ooy3 


A 
0 


no 

98 


rv 

0 




4 rv 

1 0 


ooy4 


a 
0 


no 
98 


A 

0 


A 

0 


1 rv 

1 0 


oone 
3395 


A 
0 


no 
98 


A 

0 


rv 4 

0 


4 rv 

1 0 


3396 


0 


no 
98 


A 

0 


A 

0 


1 rv 

1 0 


3397 


A 

0 


rvo 

98 


rv 

0 


rv * 

0 


4 rv 

1 0 


oono 
3398 


0 


no 

98 


rv 

0 


1 


4 rv 

1 0 


3399 


OA 

20 


rvo 

98 


A 
1 


1 


1 rv 

1 0 


0 a rvrv r~ t~ 

3400 FF 




A O 

48 


0 


1 


1 Oi 


O Af\A 

3401 


0 


rvo 

98 


rv 

0 


1 


1 0 


0 yi rvo 

3402 


rv 

0 


rvo 

98 


0 




1 0 


O vl /"\0 

3403 


00 

33 


rvo 

98 


rv 

0 


rv * 

0 


1 0 


3404 


00 
33 


no 

98 


rv 

0 


rv * 

0 


1 0 


3405 


00 
33 


no 

98 


A 

0 


A <1 

0 


1 rv 

1 0 


34U6 


00 
33 


no 
98 


A 

0 


A *\ 

0 


1 rv 

1 0 


340 f 


A 
0 


no 

98 


A 

0 


1 


1 rv 

1 0 


3408 


OA 

20 


rv 0 

98 


A 
1 


1 \ 


1 rv 

i 0 


34U9 rr 




/to 
48 


A 

0 


1 \ 


rv 

0 


o>f -i n 
3410 


A 
0 


no 

98 


A 

0 


1 


rv 

0 


OA A A 
341 1 


A 

0 


rvo 

98 


0 




rv 

0 


OA "1 0 

3412 


A 
0 


no 

98 


A 

0 


A A 

0 1 


rv 

0 


o>m 0 
3413 


A 
0 


no 

98 


A 

0 


rv a 

0 1 


rv 

0 


O/l -1 A 

3414 


A 
0 


no 
98 


A 

0 


A A 
0 1 


A 

0 . 


0/1 4 c 
3415 


A 

0 


no 

98 


A 

0 


A A 

0 1 


rv 

0 


O/l 4 c 

341b 


A 

0 


no 

98 


A 

0 


1 \ 


rv 

0 


3417 


OA 

20 


rvo 

98 


1 


1 


rv 

0 


OX 1 O CC 

3418 rr 




A O 

48 


A 

0 


1 


A 

0 


O/l 4 0 

o4i y 


A 
0 


no 
98 


A 
0 


1 ' 


A 

0 


o/i on 
3420 


A 

0 


rvo 

98 


rv 

0 




rv 

0 


3421 


CO 

b2 


no 
98 


A 

0 


A 4 

0 1 


A 

0 


3422 


CO 

62 


no 

98 


A 

0 


rv h 

0 1 


rv 

0 


OvlOO 

3423 


CO 

b2 


no 
98 


A 

0 


A <1 

0 1 


rv 

0 


OA*JA 

3424 


CO 

62 


no 

98 


A 

0 


rv <4 

0 1 


rv 

0 


3425 


A 
0 


no 

98 . 


A 

0 


1 1 


rv 

0 


342b 


OA 

20 


rv O 

98 


1 




r* 

0 


3427 FF 




48 


0 




0 


3428 


0 


98 


0 




0 


3429 


0 


98 


0 




0 


3430 


0 


98 


0 


0 1 


0 


3431 


0 


98 


0 


0 1 


0 



OhO£ 


u 


Qft 
yo 


n 
U 


A 

u 




u 


OhOO 


u 


Qft 


u 


A 

u 




A 

u 


OHO** 


u 


Qft 

yo 


U 






A 

u 


OHOD 


90. 


Qft 

yo 


1 






A 

u 


O4oo rr 




AO. 
HO 


u 






A 
U 




n 
u 


yo 


u 






A 
U 


OhOO 


n 
u 


yo 


n 
u 






n 


OHO& 


9 


Qft 

yo 


u 


A 
U 




A 

u 


044U 


9 


Qft 

yo 


n 
u 


A 
U 




A 

u 


1AAA 

ohh I 


n 
£. 


Qft 

yo 


U 


A 
U 




A 
U 


o44Z 




Qft 

yo 


U 


A 
U 




A 
U 


1AA1 
OHHO 


A 
U 


Qft 

yo 


a 
U 






A 

u 


1AAA 
OHHH 




Qft 

yo 


A 
1 






A 

u 


OA AC EC 

Ohhd rr 




/to 

4o 


U 






U 


0440 


1 9 **A 
IZ OM 




u 






A 
1 


'XAAI **A 
0*t4 f oM 


**A 
OA 




n 
u 






A 

1 - 


*\AAQ OA 


OA 

OA 




U 






A 
I 


Ohhv 


/1Q QA 

4y oa 




i 






A 
1 


OhD\J 


n 
u 


Qft 

yo 


n 
u 






A 

u 


04 O 1 


n 
u 


Qft 

yo 


u 






A 
U 


*>4QZ 


0 
u 


Qft 

yo 


n 
u 




A 

u 




OHOO 


u 


Qft 

yo 


u 




A 

u 


A 
U 


OHDH 


n 
u 


Qft 

yo 


n 
u 




A 

u 


u 


o40D 


a 
U 


Qft 

yo 


a 
u 




A 
U 


A . 
U ' 




u 


Qft 

yo 


a 
U 






A 

u 




O 


Qft 

yo 


A 
\ 




] 


A 

u 


0400 rr 




DU 


U 






A ■ 


**/l^Q 

o*toy 


n 
U 


Qft 

yo 


A 

U 






A 


o40U 


U 


Qft 

yo 


A 

u 






A 
U 


040 I 


n 
u 


Qft 

yo 


U 




A 


A - 




i 


Qft 

yo 


A 

U 




A 
U 


A 
U 


o4uo 


i 
i 


Qft 

yo 


A 
U 




A 

u 


A ' 
U 


0404 


i 


Qft 

yo 


A 
U 




A 

u 


A 

U 


O400 


i 


Qft 

yo 


U 






A 


OHOO 


0 

c. 


Qft 

yo 


1 






A 


o**u 1 r r 




ou 


n 
u 






n . 
u • 


o*too 


1 


Qft 

yo 


n 
u 






A 

u 


0*tO\7 


1 


Qft 

yo 


n 
u 






A 
V 


ohiu 


1 


Qft 

yo 


A 

u 




A 
U 


A 

u 


**/l71 
0*ff I 


n 
u 


Qft 

yo 


A 

u 




A 

u 


A 
U 


Oh f Z 


n 
u 


Qft 

yo 


A 

u 




A 
U 


A 
U 


04/0 


u 


Qft 

yo 


A 

u 




A 

u 


A 
U 


1A7A 
OhiH 


a 
u 


Oft 

yo 


U 






A 
U 


OHIO 


0 
0 


yo 


1 






A 
U 


OA7A EE 

Ohio rr 




ou 


n 
U 






A 
U 




a 
U 


Qft * 

y<> 


A 

U 






A 
U 


3478 


0 


no 

98 


0 






0 


3479 


0 


98 


0 




0 


0 


3480 


0 


98 


0 




0 


0 


3481 


0 


98 


0 




0 


0 


3482 


0 


98 


0 




0 


0 


3483 


0 


98 


0 




1 


0 



3484 


4 


98 


1 


1 


1 


0 


3485 FF 




50 


0 


1 


1 


0 


3486 


0 


98 


0 


1 


1 


0 


3487 


0 


98 


0 


1 


1 


0 


3488 


0 


98 


0 


1 


0 


0 


3489 


0 


98 


0 


1 


0 


0 


3490 


0 


98 


0 


1 


0 


0 


3491 


0 


98 


0 


1 


0 


0 


3492 


0 


98 


0 


1 


1 


0 


3493 


5 


98 


1 


1 


1 


0 


3494 FF 




50 


0 


1 


1 


0: 


3495 


0 


98 


0 


1 


1 


0 


3496 


0 


98 


0 


1 


1 


0 


3497 


0 


98 


0 


1 


0 


0 


3498 


0 


98 


0 


1 


0 


0 


3499 


0 


98 


0 


1 


0 


0 


3500 


0 


98 


0 




0 


0 


3501 


0 


98 


0 


1 


1 


0 


3502 


11 


98 


1 


1 


1 


0 


3503 FF 


4B 




0 


1 


1 


0 


3504 


0 


98 


0 


1 


1 


0\ 


3505 


0 


98 


0 


1 


1 


0 


3506 


0 


98 


0 


1 


0 


0 


3507 


1 


98 


0 


1 


0 


0 


3508 


1 


98 


0 


1 


0 


0 


3509 


1 


98 


0 


1 


0 


0 


3510 


1 


98 


0 


1 


1 


0 


3511 


1 


98 


1 


1 


1 


0 


3512 FF 


4B 




0 


1 


1 


0 


3513 


1 


98 


0 


1 


1 


0 


3514 


1 


98 


0 


1 


1 


0 


3515 


1 


98 


0 


1 


0 


0 


3516 


0 


98 


0 


1 


0 


0 


3517 


0 


98 


0 


1 


0 , 


0 


3518 


0 


98 


0 


1 


0 


0. 


3519 


0 


98 


0 


1 


1 


0 


3520 0E 




98 


1 


1 


1 


0 


3521 FF 


4B 




0 


1 


1 


0 


3522 


0 


98 


0 


I » 


1 


0 


3523 


0 


98 


0 


1 


1 


0 


3524 


0 


98 


0 


0 


1 


0 


3525 


0 


98 


0 


0 


1 


0 


3526 


0 


98 


0 


0 


1 


0 


3527 


0 


98 


0 


0 


1 


0 


3528 


0 


98 


0 


1 


1 


0 


3529 OE 




98 


1 


1 


1 


0 


3530 FF 


4B 




0 






0 


3531 


0 


98 


0 






0 


3532 


0 


98 


0 






0 


3533 


0 


98 


0 




0 


0 


3534 


0 


98 


0 




0 


0 


3535 


0 


98 


0 




0 


0 



3536 


0 


98 


0 


1 


0 


0 


O C 0~7 

3537 


0 


no 

98 


0 


1 


1 


0 


3538 


11 


no 

98 


A 
1 


1 


1 


0 


3539 FF 


A 

4C 




0 


1 


1 


0 


3540 


0 


no 

98 


0 


1 


1 


0 


3541 


0 


no 

98 


0 


1 




0 


3542 


0 


98 


0 


1 


0 


0 


OC it o 

3543 


0 


no 

98 


0 


1 


0 


0 


O C /I A 

3544 


0 


no 

98 


0 


1 


0 


0 


3545 


0 


no 

98 


0 


1 


0 


0 


354b 


0 


no 

98 


0 


1 


1 


0 


3547 


1 1 


no 

98 


A 
1 


1 


1 


0 


3548 FF 


4C 




0 


1 


1 


0 


3549 


0 


no 

98 


0 


1 


1 


0 


3550 


0 


no 

98 


0 




1 


0 


3551 


O A 

34 


no 

98 


0 


0 


1 


0 


occo 

3552 


O /I 

34 


no 

98 


0 


0 


1 


0 


3553 


O A 

34 


no 

98 


0 


0 


1 


0 


o cc >• 

3554 


O yl 

34 


no 

98 


0 


0 


1 . 


0 


3555 


0 


no 

98 


0 


1 


1 


0 


3556 


OA 

20 


no 

98 


A 
1 


1 


i 


0 i 


3557 FF 




A O 

48 


0 


1 


1 


0 


3558 


0 


no 

98 


0 


1 


1 


0 


3559 


0 


98 


0 




1 


0 


ocnn 

3560 


0 


98 


0 


0 


1 


0 


3561 


0 


no 

98 


0 


0 


1 


0 


3562 


0 


no 

98 


0 


0 


1 


0 


3563 


0 


no 

98 


0 


0 


1 


0 


3564 


0 


no 

98 


0 


1 


1 


0 


occc 
3565 


20 


no 

98 


A 
1 


1 


1 


0 


3566 FF 




A O 

48 


0 


1 


1 


0 


3567 


0 


98 


0 


1 


1 


0 


3568 


0 


no 

98 


0 




1 


0 


3569 


OA 

39 


no 

98 


0 


0 


1 


0 


OC7A 

3570 


on 

39 


no 

98 


0 


0 


1 


0 • 


3571 


on 
39 


no 

98 


o 

0 


0 


1 


0 


OC70 

35/2 


on 
39 


no 
98 


0 


0 


1 


0 


OC70 

3573 


n 
0 


no 

98 


0 


1 


1 


0 


3574 


on 
20 


no 

98 


1 


1 


1 


0 


OC7C ETC 

3575 FF 




A O 

48 


0 


1 


1 


0 


3576 


0 


no 

98 


0 


1 


1 


0 


OC77 

3577 


0 


no 

98 


0 




1 


0 


OC7Q 

3578 


0 


no 

98 


0 


0 


1 


0 


3579 


0 


no 

98 


0 


0 


1 


0 


3580 


0 


no 

98 


0 


0 


1 


0 


3581 


0 


no 

98 


0 


0 


1 


0 


3582 


0 


98 


0 






0 


3583 


20 


98 


1 






0 


3584 FF 




48 


0 






0 


3585 


0 


98 


0 






0 


3586 


0 


98 


0 






0 


3587 


35 


98 


0 


0 




0 



3588 


35 


98 


0 


0 


1 


0 


3589 


35 


98 


0 


0 


1 


0 


3590 


35 


98 


0 


0 


1 


0 


3591 


0 


98 


0 


1 


1 


0 


3592 


20 


98 


1 


1 


1 


0 


3593 FF 




48 


0 


1 


1 


0 


3594 


0 


98 


0 


1 


1 


0 


3595 


0 


98 


0 


1 


1 


0 


3596 


0 


98 


0 


0 


1 


0 


3597 


0 


98 


0 


0 


1 


0 


3598 


0 


98 


0 


0 


1 


0 


3599 


0 


98 


0 


0 


1 


0 


3600 


0 


98 


0 


1 


1 


0 


3601 


20 


98 


1 


1 


1 


0 


3602 FF 




48 


0 


1 


1 


0 


3603 


0 


98 


0 


1 


1 


0 


3604 


0 


98 


0 


1 


1 


0 


3605 


37 


98 


0 


0 


1 


0 


3606 


37 


98 


0 


0 


1 


0 


3607 


37 


98 


0 


0 


1 


0 


3608 


37 


98 


0 


0 


1 


Oi 


3609 


0 


98 


0 


1 


1 


0 


3610 


20 


98 


1 


1 


1 


0 


3611 FF 




48 


0 


1 


1 


0 


3612 


0 


98 


0 


1 


1 


0 


3613 


0 


98 


0 


1 


1 


0 


3614 


0 


98 


0 


0 


1 


0 


3615 


0 


98 


0 


0 


1 


0 


3616 


0 


98 


0 


0 


1 


0 


3617 


0 


98 


0 


0 


1 


0 


3618 


0 


98 


0 


1 


1 


0 


3619 


20 


98 


1 


1 


1 


0 


3620 FF 




48 


0 


1 


1 


0 


3621 


0 


98 


0 


1 


1 


0 


3622 


0 


98 


0 


1 


1 


0. 


3623 


2 


98 


0 


0 


1 


0 


3624 


2 


98 


0 


0 


1 


0 


3625 


2 


98 


0 


0 


1 


0 


3626 


2 


98 


0 


0 


1 


0 


3627 


0 


98 


0 


1 


1 


0 


3628 


11 


98 


1 


1 


1 . 


0 


3629 FF 




48 


0 


1 


1 


0 


3630 


7 3A 




0 


1 


1 


1 


3631 


78 3A 




0 


1 


1 


1 


3632 


78 3A 




0 


1 


1 


1 


3633 


50 3A 




1 


1 


1 


1 


3634 


0 


98 


0 






0 


3635 


0 


98 


0 






0 


3636 


0 


98 


0 




0 


0 


3637 


0 


98 


0 




0 


0 


3638 


0 


98 


0 




0 


0 


3639 


0 


98 


0 




0 


0 



3640 


0 


no 

98 


0 


I 1 


0 


OC A A 

3641 


6 


a o 

98 


A 
1 


I 1 


0 


3642 FF 




50 


n » 

0 


I 1 


ft 

0 


OO A O 

3643 


0 


98 


n ' 

0 


I 1 


0 


OCA A 

3644 


0 


98 


n * 

0 




ft 

0 


OCA C 

3645 


0 


98 


O ' 

0 


1 0 


0 


A C 

3646 


1 


98 


n * 

0 


1 0 


0 


3647 


1 


Aft 

98 


ft t 

0 


t 0 


0 


OC A O 

3648 


1 


no 

98 


n * 

0 


i n 

1 0 


0 


oc a n 

3649 


1 


no 

98 


n * 

0 


I 1 


0 


3650 


2 


no 

98 


1 


I 1 


0 


3651 FF 




50 


n * 

0 


I 1 


0 


3652 


1 


no 

98 


n * 

0 


1 1 


ft 

0 


3653 


1 


no 

98 


ft t 

0 


! 1 


0 


O ft E" vl 

3654 


1 


no 

98 


0 


I 0 


0 


3655 


ft 

0 


98 


0 


I 0 


0 


3656 


0 


98 


0 


I 0 


0 


0/"»fn 

3657 


0 


98 


0 


I 0 


0 


3658 


ft 

0 


98 


0 


1 


0 


3659 


3 


98 


1 


< 1 


0 


o c/">n r~ r~ 

3660 FF 




50 


0 


1 


0 \ 


3661 


0 


no 

98 


0 


1 


0 


o/>no 

3662 


a 

0 


no 

98 


0 


1 


0 


3663 


A 

0 


no 

98 


n 4 

0 1 


0 


0 


o ft ft a 

3664 


0 


no 

98 


0 1 


0 


0 


3665 


ft 

0 


no 

98 


0 1 


0 


0 


3666 


a 

0 


98 


0 1 


0 


0 


3667 


a 

0 


no 

98 


n ■* 

0 1 


1 


0 


3668 


4 


no 

98 


1 1 


1 


0 


3669 FF 




50 


n -i 

0 1 


1 


0 


3670 


0 


98 


0 1 


1 


0 


ft. ft "7 

3671 


0 


98 


0 1 


1 


0 


3672 


a 

0 


Aft 

98 


f\ 4 

0 1 


0 


0 


3673 


a 

0 


no 

98 


n a 

0 1 


0 


0 


OC~7A 

3674 


a 

0 


no 

98 


n a 

0 1 


ft 

0 


0 . 


OC7C 

3675 


0 


no 

98 


n «< 

0 1 


A 

0 


0 


OC7C 

3676 


a 

0 


no 

98 


n x 

0 1 


1 


0 


OC77 

3677 


5 


no 

98 


A A 
1 


1 


0 


3678 FF 




50 


0 1 


1 


0 


3679 


0 


no 

98 


0 1 


1 


0 


3680 


0 


98 


0 1 




0 


3681 


a 

0 


no 

98 


n 4 

0 1 


ft 

0 


ft 

0 


3682 


a 

0 


no 

98 


n a 

0 1 


0 


0 


3683 


0 


98 


0 1 


0 


0 


3684 


0 


98 


0 1 


0 


0 


3685 


0 


98 


0 1 


1 


0 


3686 


11 


98 


1 1 




0 


3687 FF 


4B 




0 1 




0 


3688 


0 


98 


0 1 




0 


3689 


0 


98 


0 1 




0 


3690 


0 


98 


0 1 


0 


0 


3691 


1 


98 


0 1 


0 


0 



3692 


1 


98 


0 


1 


0 


0 


3693 


1 


98 


0 


1 


0 


0 


3694 


1 


98 


0 


1 


1 


0 


3695 


1 


98 


1 


1 


1 


0 


3696 FF 


4B 




0 


1 


1 


0 


3697 


1 


98 


0 


1 


1 


0 


3698 


1 


98 


0 


1 


1 


0 


3699 


1 


98 


0 


1 


0 


0 


3700 


0 


98 


0 


1 


0 


0 


3701 


0 


98 


0 


1 


0 


0 


3702 


0 


98 


0 


1 


0 


0 


3703 


0 


98 


0 


1 


1 


0 


3704 0E 




98 


1 


1 


1 


0 


3705 FF 


4B 




0 


1 


1 


0 


3706 


0 


98 


0 


1 


1 


0 


3707 


0 


98 


0 


1 


1 


0 


3708 


0 


98 


0 


0 


1 


0 


3709 


0 


98 


0 


0 


1 


0 


3710 


0 


98 


0 


0 


1 


0 


3711 


0 


98 


0 


0 


1 


0 


3712 


0 


98 


0 


1 


1 




3713 OE 




98 


1 


1 


1 


0 


3714 FF 


4B 




0 


1 


1 


0 


3715 


0 


98 


0 


1 


1 


0 


3716 


0 


98 


0 


1 


1 


0 


3717 


0 


98 


0 


1 


0 


0 


3718 


0 


98 


0 


1 


0 


0 


3719 


0 


98 


0 


1 


0 


0 


3720 


0 


98 


0 


1 


0 


0 


. 3721 


0 


98 


0 


1 


1 


0 


3722 


11 


98 


1 


1 


1 


0 


3723 FF 


4C 




0 


1 


1 


0 


3724 


0 


98 


0 


1 


1 


0 


3725 


0 


98 


0 


1 


1 


0 


3726 


0 


98 


0 


1 


0 


0. 


3727 


0 


98 


0 


1 


0 


0 


3728 


0 


98 


0 


1 


0 


0 


3729 


0 


98 


0 


1 


0 


0 


3730 


0 


98 


0 


1 


1 


0 


3731 


11 


98 


1 


1 


1 


0 


3732 FF 


4C 




0 


1 


1 


0 


3733 


0 


98 


0 


1 


1 


0 


3734 


0 


98 


0 


1 


1 


0 


3735 


36 


98 


0 


0 


1 


0 


3736 


36 


98 


0 


0 


1 


0 


3737 


36 


98 


0 


0 


1 


0 


3738 


36 


98 


0 


0 




0 


3739 


0 


98 


0 






0 


3740 


20 


98 


1 






0 


3741 FF 




48 


0 






0 


3742 


0 


98 


0 






0 


3743 


0 


98 


0 






0 



OTA A 

3744 


0 


rvo 

98 


rv 

0 


rv 

0 


1 o 

1 0 


3745 


0 


rvo 

98 


rv 

0 


rv 

0 


4 O 

1 0 


3746 


0 


rvo 

98 


0 


o - 

0 


4 O 

1 0 


3747 


rv 

0 


rvo 

98 


rv 

0 


o 

0 


4 O 

1 0 


3748 


rv 

0 


rvo 

98 


rv 

0 


1 


4 O 

1 0 


3749 


oo 

20 


no 

98 


1 


1 


4 O 

1 0 


3750 FF 




48 


0 


1 


1 0 


3751 


0 


oo 

98 


rv 

0 


1 


4 O 

1 0 


3752 


rv 

0 


rvo 

98 


rv 

0 




4 O 

1 0 


07C0 

3753 


66 


oo 

98 


rv 

0 


o < 

0 


4 O 

1 0 


07C >l 

3754 


66 


oo 

98 


rv 

0 


o < 

0 


4 O 

1 0 


07CC 

3755 


66 


oo 

98 


rv 

0 


o * 

0 


4 O 

1 0 


3756 


66 


oo 

98 


rv 

0 


o « 

0 


1 O 

1 0 


07C7 

3757 


0 


oo 

98 


rv 

0 


1 


1 o 

1 0 


3758 


20 


rvo 

98 


1 


1 


1 o 

1 0 


07m r~r~ 

3759 FF 




A O 

48 


rv 

0 


1 


1 o • 

1 0 


3760 


0 


oo 

98 


rv 

0 


1 \ 


1 0 


3761 


rv 

0 


oo 

98 


rv 

0 




1 o 

I 0 


3762 


rv 

0 


oo 

98 


rv 

0 


o < 

0 


1 o 

I 0 


3763 


rv 

0 


oo 

98 


rv 

0 


O ' 

0 


i o ■ 

I 0 


3764 


rv 

0 


oo 

98 


rv 

0 


o < 

0 


i 0 \ 


3765 


/"V 

0 


oo 

98 


r% 

0 


o * 

0 


I 0 


3766 


rv 

0 


oo 

98 


rv r 

0 


1 


1 o 

1 0 


3767 


oo 

20 


oo 

98 


1 


1 


1 0 


07fio r"r~ 

3768 FF 




A O 

48 


rv 

0 


1 ! 


1 o 

1 0 


3769 


rv 

0 


oo 

98 


rv 

0 


1 


1 o 

1 0 


3770 


rv 

0 


oo 

98 


rv 

0 




1 o 

1 0 


3771 


oo 

32 


98 


rv 

0 


O j 

0 1 


1 0 


3772 


32 


98 


0 


0 


1 0 


0770 

3773 


oo 

32 


oo 

98 


rv 

0 


O 4 

0 1 


1 0 • 


3774 


oo 

32 


98 


0 


0 1 


1 0 


177C 

3775 


rv 

0 


OO " 

98 


rv 

0 


1 


1 o 

1 0 


077C 

3776 


OA 

20 


oo 

98 


1 


1 \ 


1 o 

1 0 


0777 ETC 

3/ f ( rr 




A Q 

48 


o 

u 


1 


1 0 


0770 

3/ /o 


rv 
0 


oo 
98 


rv 
0 


1 


1 A 

1 0 • 


0770 

3f /y 


rv 
0 


no 
98 


o 

u 




i rv 

1 0 


3780 


rv 

0 


oo 

98 


o 

0 


rv a 

0 1 


o 

1 0 


3781 


rv 

0 


oo 

98 


rv 

0 


O m 

0 1 


rv 

1 0 


0700 

3782 


rv 

0 


oo 

98 


rv 

0 


O A 

0 1 


rv 

0 


3783 


rv 

0 


oo 

98 


rv 

0 


rv .< 

0 1 


rv 

1 0 


OTO >t 

3784 


rv 

0 


oo 

98 


rv 

0 


1 ! 


rv 

0 


3785 


or* 

20 


oo 

98 


1 


1 ! 


0 


3786 FF 




A O 

48 


rv 

0 


1 


rv 

0 


0707 

3787 


0 


oo 

98 


rv 

0 


1 


rv 

0- 


3788 


0 


98 


0 


1 


0 


3789 


62 


98 


0 


0 1 


0 


3790 


62 


98 


0 


0 1 


0 


3791 


62 


98 


0 


0 1 


0 


3792 


62 


98 


0 


0 1 


0 


3793 


0 


98 


0 


1 1 


0 


3794 


20 


98 


1 


1 1 


0 


3795 FF 




48 


0 


1 1 


0 



3796 


0 


no 

98 


0 


1 


1 


o 

0 


3797 


0 


98 


o 

0 


A 

1 


1 


o 

0 


3798 


0 


98 


0 


0 


1 


0 


3799 


O 

0 


98 


o 

0 


o 

0 


1 


0 


3800 


O 

0 


98 


o 

0 


0 


1 


0 


3801 


0 


no 

98 


o 

0 


o 

0 


1 


o 

0 


O OOO 

3802 


n 

0 


98 


o 

0 


1 


1 


0 


O O AO 

3803 


OO 

20 


no 

98 


1 


1 


1 


o 

0 


3804 FF 




A O 

48 


0 


1 


1 


0 


3805 


0 


98 


0 


1 


1 


0 


o oon 

3806 


0 


98 


0 


1 


1 


0 


3807 


2 


98 


0 


0 


1 


0 


3808 


2 


98 


0 


0 


1 


0 


3809 


o 

2 


98 


0 


0 


1 


0 


O O A O 

3810 


2 


98 


0 


0 


1 


0 


3811 


o 

0 


98 


0 


1 


1 


0 


3812 


11 


98 


1 


1 


1 


0 


OO A O I I 

3813 FF 




48 


0 


1 


1 


0 


oo «i a i-\n 

3814 DO 




50 


0 


1 


1 


A\ 

1 


3815 F0 




50 


0 


1 


1 


1 


3816 F0 




50 


0 


1 


1 


1 \ 


3817 BA 




50 


1 


1 


1 


1 


O O A O 

3818 


n 

0 


OO 

98 


o 

0 


1 


1 


0 


3819 


0 


98 


0 


1 


1 


0 


3820 


0 


98 


0 


1 


0 


0 


3821 


0 


98 


0 


1 


0 


0 


oooo 

3822 


0 


98 


0 


1 


0 


0 


o ooo 

3823 


0 


98 


0 


1 


0 


0 


OOO A 

3824 


0 


98 


0 


1 


1 


0 


3825 


6 


OO 

98 


A\ 

1 


1 


1 


0 


3826 FF 




50 


0 


1 


1 


0 


3827 


0 


98 


0 


1 


1 


0 


3828 


0 


98 


0 


1 


1 


0 


3829 


0 


98 


0 


1 


0 


0 


3830 


1 


98 


0 


1 


0 


o. 


OOO «4 

3831 


A 

1 


OO 

98 


o 

0 


1 


0 


o 

0 


oooo 

3832 


1 


OO 

98 


o 

0 


1 


o 

0 


o 

0 


oooo 
OOOO 


III 

1 


oo 

98 


o 

0 


1 


1 


o 

0 


OQOil 

3834 


o 

2 


OO 

98 


A) 

1 


1 


1 


o 

0 


o o or I - 1 — 

3835 FF 




iro 

50 


0 


1 


1 


0 


000/> 

3836 


1 


OO 

98 


o 

0 


1 


1 


0 


3837 


1 


98 


0 


1 


1 


0 


oooo 

3838 


1 


98 


0 


1 


0 


0 


OOOO 

3839 


0 


98 


0 


1 


0 


0 


OO A o 

3840 


0 


ork 

98 


0 


1 


0 


0 


O Ci A A 

3841 


0 


on 

98 


0 




0 


0 


3842 


0 


98 


0 






0 


3843 


3 


98 


1 






0 


3844 FF 




50 


0 






0 


3845 


0 


98 


0 






0 


3846 


0 


98 


0 






0 


3847 


0 


98 


0 




0 


0 



3848 


0 


oo 

98 


0 


1 


o 

0 


o 

0 


3849 


o 

0 


98 


o 

0 


1 


o 

0 


o 

0 


3850 


o 

0 


oo 

98 


o 

0 


1 


o 

0 


o 

0 


3851 


o 

0 


oo 

98 


o 

0 


1 


1 


o 

0 


3852 


4 


oo 

98 


A 

1 


1 


1 


o 

0 


3853 FF 




CO 

50 


o 

0 


1 


1 


o 

0 


3854 


o 

0 


oo 

98 


o 

0 


1 


1 


o 

0 


3855 


o 

0 


oo 

98 


o 

0 


1 




o 

0 


oocc 
385b 


0 


no 

98 


0 


1 


o 

u 


o 

0 


OOC7 

3857 


o 

0 


no 
98 


o 

0 


1 


o 

0 


o 

0 


3858 


o 

0 


oo 

98 


o 

0 


1 


o 

0 


o 

u 


oocn 

3859 


o 

0 


oo 

98 


o 

0 


1 


o 

0 


o 

0 


3860 


o 

0 


no 

98 


o 

0 


1 


1 


o 


3861 


5 


oo 

98 


1 


1 


1 


o 

0 


3862 FF 




CO 

50 


o 

0 


1 


1 


o 

0 


3853 


o 

0 


no 
98 


o 

0 


1 


1 


o 

0 


3864 


o 

0 


oo 

98 


o 

0 


1 




o 

0 


3865 


o 

0 


oo 

98 


o 

0 


1 


o 

0 


o 

0 


3866 


o 

0 


oo 

98 


o 

0 


1 


o 

0 


o 

0 


O 0O"7 

3867 


0 


98 


0 


1 


0 


0 • 


3868 


0 


98 


0 


1 


0 


0 \ 


3869 


0 


oo 

98 


0 


1 


1 


0 


o oto 

3870 


A A 
11 


oo 

98 


A 

1 


1 


1 


o 

0 


3871 FF 


4B 




0 


1 


1 


0 


3872 


0 


oo 

98 


0 


1 


1 


0 


0071 

3873 


0 


oo 

98 


0 


1 




o 

0 


O0"7 it 

3874 


o 

0 


oo 

98 


o 

0 


1 


o 

0 


o 

0 


3875 


1 


oo 

98 


o 

0 


1 


o 

0 


o 

0 


3876 


1 


oo 

98 


o 

0 


1 


0 


0 


OQ77 

3877 


1 


no 

98 


o 

0 


1 


o 

0 


o 

0 


0070 

3878 


1 


oo 

98 


o 

0 


1 


1 


o 

0 


3879 




oo 

98 


A 

1 


1 


1 


o 

0 


oooa rrcr 
3880 FF 


A D 

4b 




o 

0 


1 


1 


o 

0 


3881 


1 


oo 

98 


o 

0 


1 


1 


o ' 

0 


oooo 

3882 


1 


oo 

98 


o 

0 


1 




o 

0 . 


oooo 

3883 




oo 

98 


o 

0 


1 


o 

0 


o 

0 


OOO A 

3884 


o 

0 


no 

98 


o 

0 


1 


o 

0 


o 

0 


oooc 

3885 


o 

0 


no 

98 


o 

0 


1 


o 

0 


o 

0 


oooc 

3886 


o 

0 


oo 

98 


o 

0 


1 


o 

0 


o 

0 


0007 

3887 


o 

0 


no 

98 


o 

0 


1 


1 


o 

0 


3888 0E 




oo 

98 


A 

1 


1 


1 


o 

0 


3889 FF 


A O 

4B 




0 


1 


1 


0 


o OOO 

3890 


o 

0 


oo 

98 


o 

0 


1 


1 


o 

0 


o oo-* 

3891 


0 


oo 

98 


0 


1 


1 


0 


3892 


0 


98 


0 


0 


1 


0 


3893 


0 


98 


0 


0 


1 


0 


3894 


0 


98 


0 


0 




0 


3895 


0 


98 


0 


0 




0 


3896 


0 


98 


0 


1 




0 


3897 0E 




98 


1 


1 




0 


3898 FF 


4B 




0 


1 




0 


3899 


0 


98 


0 


1 




0 



3900 


0 


98 


0 


1 


1 


0 


3901 


0 


98 


0 


1 


0 


0 


3902 


0 


98 


0 


1 


0 


0 


3903 


0 


98 


0 


1 


0 


0 


3904 


0 


98 


0 


1 


0 


0 


3905 


0 


98 


0 


1 


1 


0 


3906 


11 


98 


1 


1 


1 


0 


3907 FF 


4C 




0 


1 


1 


0 


3908 


0 


98 


0 


1 


1 


0 


3909 


0 


98 


0 


1 


1 


0 


3910 


0 


98 


0 


1 


0 


0 


3911 


0 


98 


0 


1 


0 


0 


3912 


0 


98 


0 


1 


0 


0 


3913 


0 


98 


0 


1 


0 


0 


3914 


0 


98 


0 


1 


1 


0 


3915 


11 


98 


1 


1 


1 


0 


3916 FF 


4C 




0 


1 


1 


0 


3917 


0 


98 


0 


1 


1 


0 


3918 


0 


98 


0 


1 


1 


0 


3919 


62 


98 


0 


0 


1 


0 


3920 


62 


98 


0 


0 


1 


0 \ 


3921 


62 


98 


0 


0 


1 


0 


3922 


62 


98 


0 


0 


1 


0 


3923 


0 


98 


0 


1 


1 


0 


3924 


20 


98 


1 


1 


1 


0 


3925 FF 




48 


0 


1 


1 


0 


3926 


0 


98 


0 


1 


1 


0 


3927 


0 


98 


0 


1 


1 


0 


3928 


0 


98 


0 


0 


1 


0 


3929 


0 


98 


0 


0 


1 


0- 


3930 


0 


98 


0 


0 


1 


0 


3931 


0 


98 


0 


0 


1 


0 


3932 


0 


98 


0 


1 


1 


0 


3933 


20 


98 


1 


1 


1 


0 


3934 FF 




48 


0 


1 


1 


0. 


3935 


0 


98 


0 


1 


1 


0 


3936 


0 


98 


0 


1 


1 


0 


3937 


64 


98 


0 


0 


1 


0 


3938 


64 


98 


0 


0 


1 


0 


3939 


64 


98 


0 


0 


1 


0 


3940 


64 


98 


0 


0 


1 


0 


3941 


0 


98 


0 


1 


1 


0 


3942 


20 


98 


1 


1 


1 


0 


3943 FF 




48 


0 


1 


1 


0 


3944 


0 


98 


0 


1 


1 


0 


3945 


0 


98 


0 


1 




0 


3946 


0 


98 


0 


0 




0 


3947 


0 


98 


0 


0 




0 


3948 


0 


98 


0 


0 




0 


3949 


0 


98 


0 


0 




0 


3950 


0 


98 


0 


1 




0 


3951 


20 


98 


1 


1 




0 



3952 PF 




48 


0 


1 


1 0 


3953 


0 


ft ft 

98 


0 


1 


1 0 


3954 


0 


98 


0 


1 


4 /t 

1 0 


3955 


35 


C\ ft 

98 


0 


0 


1 0 


3956 


35 


98 


0 


0 


1 0 


3957 


35 


98 


ft 

0 


0 


1 0 


3958 


or 

35 


AO 

98 


0 


0 


1 ft ■ 

1 0 


3959 


0 


98 


0 


1 


1 0 


3960 


Art 

20 


98 


1 


1 


4 ft 

1 0 


Oftc<i r~r" 

3961 FF 




A O 

48 


ft 

0 


1 


4 ft 

1 0 


3962 


0 


ft. ft 

98 


0 


1 


1 0 


3963 


0 


98 


0 




i o 


3964 


0 


98 


0 


ft • 

0 


1 0 


3965 


0 


98 


0 


0 


1 0 


3966 


0 


98 


0 


0 


1 0 


3967 


0 


98 


0 


0 


t 0 


3968 


0 


98 


0 


1 


1 0 


3969 


20 


98 


1 


1 


1 0 


3970 FF 




48 


0 


1 


1 0 


3971 


0 


98 


0 


1 


1 0 


3972 


0 


98 


0 


1 


i 0 \ 


3973 


31 


98 


0 


0 


1 0 


3974 


31 


98 


0 


0 


1 0 


3975 


31 


98 


0 


0 


I 0 


3976 


O A 

31 


r\ft 

98 


0 


0 


1 0 


3977 


0 


98 


0 


1 


1 0 


3978 


20 


98 


1 


1 


1 0 


3979 FF 




A ft 

48 


0 


1 


1 0 


3980 


0 


98 


0 


1 ' 


1 0 


3981 


0 


98 


0 




1 0 


ftf\ftft 

3982 


0 


98 


0 


0 1 


1 0 


3983 


0 


ft. ft 

98 


0 


0 1 


1 0 


ftf\o >t 

3984 


0 


r\ft 
98 


ft 

0 


ft >l 

0 1 


0 


3985 


0 


98 


0 


0 1 


0 


3986 


0 


ft ft 

98 


0 


1 ^ 


0 . 


3987 


20 


98 


1 


1 ! 


0 


3988 FF 




A ft 

48 


0 


1 ! 


0 


3989 


0 


Art 

98 


0 


1 ' 


0 


3990 


ft, 

0 


r\ft 

98 


0 




0 


OAA4 

3991 


2 


f\ft 
98 


0 


0 1 


0 


3992 


2 


98 


0 


0 1 


0 


3993 


2 


98 


0 


0 1 


0 


3994 


2 


98 


0 


0 1 


0 


3995 


0 


98 


0 


1 ! 


0 


3996 


11 


98 


1 


1 ' 


0 


3997 FF 




48 


0 


1 


0 


3998 A9 


3A 




0 






3999 FF 


7F 




0 






4000 


2 3A 




0 






4001 


2 3A 




0 






4002 A2 


3A 




1 






4003 


2 


70 


0 




0 



4004 


0 


98 


0 


1 1 


0 


4005 


0 


98 


0 


1 1 


0 


4006 


0 


98 


0 


1 0 


0 


4007 


0 


98 


0 


1 0 


0 


4008 


0 


98 


0 


1 0 


0 


4009 


0 


98 


0 


1 0 


0 


4010 


0 


98 


0 


1 1 


0 


4011 


6 


98 


1 


1 1 


0 


4012 FF 




50 


0 


1 1 


0 


4013 


0 


98 


0 


1 1 


0 


4014 


0 


98 


0 


1 1 


0 


4015 


0 


98 


0 


1 0 


0 


4016 


1 


98 


0 


1 0 


0 


4017 


1 


98 


0 


1 0 


0 


4018 


1 


98 


0 


1 0 


0 


4019 


1 


98 


0 


1 1 


0 


4020 


2 


98 


1 


1 1 


0 


4021 FF 




50 


0 


1 1 


0 


4022 


1 


98 


0 


I 1 


0 


4023 


1 


98 


0 


I 1 


0 


4024 


1 


98 


0 


I 0 


0 s 


4025 


0 


98 


0 


1 0 


0 


4026 


0 


98 


0 


1 0 


0 


4027 


0 


98 


0 


1 0 


0 


4028 


0 


98 


0 


1 1 


0 


4029 


3 


98 


1 


I 1 


0 


4030 FF 




50 


0 


I 1 


0 


4031 


0 


98 


0 


1 . 1 


0 


4032 


0 


98 


0 


I 1 


0 


4033 


0 


98 


0 


I 0 


0 


4034 


0 


98 


0 


I 0 


0 


4035 


0 


98 


0 


I 0 


0 


4036 


0 


98 


0 


I 0 


0 


4037 


0 


98 


0 


1 


0 


4038 


4 


98 


1 1 


1 


0. 


4039 FF 




50 


0 1 


1 


0 


4040 


0 


98 


0 1 


I 1 


0 


4041 


0 


98 


0 1 


1 


0 


4042 


0 


98 


0 1 


I 0 


0 


4043 


0 


98 


0 1 


I 0 


0 


4044 


0 


98 


0 1 


I 0 


0 


4045 


0 


98 


0 1 


I 0 


0 


4046 


0 


98 


0 1 


1 


0 


4047 


5 


98 


1 1 


1 


0 


4048 FF 




50 


0 1 


1 


0 


4049 


0 


98 


0 1 


1 


0 


4050 


0 


98 


0 1 




0 


4051 


0 


98 


0 1 


0 


0 


4052 


0 


98 


0 1 


0 


0 


4053 


0 


98 


0 1 


0 


0 


4054 


0 


98 


0 1 


0 


0 


4055 


0 


98 


0 1 


1 


0 



40 Sfi 


11 


Qft 


40S7 FF 


4R 
tu 




40Rft 


A 
U 




40*iQ 


n 


Qft 


40fi0 


n 

u 


Qft 


40fi1 
*fUO I 




Qft 






Qft 
yo 




1 


Qft 

yO 


40R4 




Qft 




1 


Qft 


40fifi FF 


4R 




40fi7 




Qft 


40fift 




Qft 


40fiQ 




Qft 

I/O 


4070 


n 
u 


Qft 

yO 


4071 


0 


Qft 


407? 


n 


Qft 


407^ 


n 

u 


Qft 

yO 


4074 OF 




Qft 


407^ FF 
HU / sJ II 


4R 




407R 


n 


Qft 

yo 


4077 




Qft 

yo 


407ft 


n 


Qft 

yo 


407Q 
*tUf y 


n 
u 


Qft 

yo 


40ft0 


n 

u 


Qft 

yo 


40ft1 

HUO 1 


n 


Qft 
yo 




u 


Qft 

yo 


40ft** OF 




Qft 
yo 


40A4 FF 


4R 




40ftS 


o 


Qft 
yo 


40ftfi 


o 


Qft 
yo 


40ft7 


n 


Qft 
yo 


HUOO 


o 

U 


Qft 
yo 


408Q 




Qft 

sJO 


40Q0 


u 


Qft 

yo 


4091 


0 


98 


4092 


11 


98 


4093 FF 


4C 




4094 


0 


98 


4095 


0 


98 



TimePrinUd: 10 Oct 



1110 

0 110 

0 110 

0 110 

0 10 0 

0 10 0 

0 10 0 

0 10 0 

0 110 
1110 

0 110 

0 110 

0 110 

0 10 0 

0 10 0 

0 10 0 

0 10 0 

0 11 0 
1110 

0 110 

0 1 1 0 i 

0 11 0 

0 0 10 

0 0 10 

0 0 10 

0 0 10 

0 .1 1 0 

1 1 10 
0 110 
0 110 
0 110 
0 10 0 
0 10 0 
0 10 0 
0 10 0. 
0 110 
1110 
0 110 
0 110 
0 110 

15 :06 :07 



n 



nterrupt 



MSB, no int set 



UN1, endpoint 0 int set 



\IN2, nointset 



\OUT1, nointset 



\OUT2,noint set 
nterrupt 



0, SetupEnd is set 



er, nothing set 



er, set Enable Suspend 



x, nothing set 



x, set to 0 



0, SetupEnd is set 



0, SetupEnd is set 



0, clear SetupEnd and set ServiceSetupEnc 



0, nothing set 



.'USB, nothing set 



UN1, EPO is set 



\IN2, nothing set 



iOUT1, nothing set 



iOUT2, nothing set 



0, nothing is set 



er, Enable Suspend is set 



x, set to 0 



x, set to 0 



0, nothing set 



0, nothing set 



0, nothing set 
iterrupt 



ISB, Reset is set 



UN1, nothing set 



*JN2, nothing set 



\0UT1, nothing set 



\OUT2, nothing set 



DR, set to 0 



OR, set to 0 



IIN1E, Set toO 



IIN2E, Set toO 



iOUTIE, Set toO 



10UT2E, Set to 0 



UN1E, Set to 0 



UN1E, set EPO 



ISBE, set Reset, Resume, Suspend 
tterrupt 



IUSB, nothing set 



*JN1, EPO is set 



UN2, nothing set 



I0UT1, nothing set 



\OUT2, nothing set 



0, OutPktRdy is set 



x, set to 0 



x, set to 0 



0, OutPktRdy is set 



0, OutPktRdy is set 



0, OutPktRdy is set 



itO, set to 8 



data is 0 



data is 5 



data is 2 



data is 0 



data is 0 



data is 0 



data is 0 



data is 0 



0, set Serviced OutPktRdy, DataEnd 
iterrupt 



?(7SB, nothing set 



>IN1,EP0isset 



\IN2, nothing set 



\OUT1, nothing set 



\0UT2, nothing set 



0, nothing set 



er, nothing set ? 



er 9 set Suspend Enable 



OR, set to 0 



FADDR, set to 2 



x, set to 0 



x, set to 0 



0, nothing set 



0, nothing set 



0, nothing set 
iterrupt 



>IN1,EP0isset 



0, OutPktRdy is set 



xtoO 



0, OutPktRdy is set 



0, OutPktRdy is set 



0, OutPktRdy is set 



W70, set to 8 



Data is 80 



Data is 06 



Data is 0 



Data is 1 



Data is 0 



Data is 0 



Data is 12 



Data is 0 



0, set Serviced OutPktRdy 



Data = 12 



Data 



Data 



Data 



Data 



Data 



Data 



Data = 8 



:SRO, set InPktRdy Send Descr 

\terrupt 

s 



UN1, EPO interrupt set 



0, nothing set 



er, Enable suspend is set 



x, Index = 0 



x, set to 0 



0, nothing set 



0, nothing set 



Data = EO 



Data = 5 



Data = 0 



Data = 2 



Data = 0 



Data = 3 



Data = 1 



Data = 2 



0, set InPktRdy 
iterrupt 



UN1 , EPO interrupt is set 



0, nothing is set 



er, Suspend enabled 



x = 0 

i 



x = 0 



0 = 0 



= 3 



= 1 



0, set data end and InPktRdy 
iterrupt 



UN1,EP0isset 



0, nothing is set 



er, Suspend enabled 



0, nothing is set 



0, nothing is set 



0, nothing is set 
interrupt 



UN1, EPO is set 



i 



0, OutPktRdy 



x = 0 



x = 0 



1 



0, OutPktRdy 



0, OutPktRdy 



0, OutPktRdy 



COUNT1 = 8 



data = 80 



data = 



data = 



data = 



Data = 0 



dafa = 0 



data = 9 



data = 0 



0, Set ServicedOutPktRdy 



0, set InPktRdy 

interrupt 



EXHIBIT P 



Symbol-UTMC Digital Netlist Hand-off Checklist 

The following augments the Design Transfer Checklist (Appendix C) of the Mixed- 
Signal ASIC Digital Section Design Checklist. 

Assumptions: 

1. Symbol will do all digital design. 
2. Symbol will do synthesis and timing using 
Igs035sc3_max(min).db 

fbl0351gs035_sc_max(min).vhd (Static Timing) 

Symbol could not simulate using the SDF file generated by the Synopsys tools. 

3. Symbol will insert scan. 

UTMC will insert scan 

4. Symbol will write/produce all sign-off testbenches and test vectors (if 
applicable). 

Checklist: 

_X_ VHDL gate netlist. 

Netlist file name: MULTITOP.vhd 

Top level digital module name MULTITOP 
SDF file name: none 

yes_ Are all testbenches run with results validated, or "passed" indicated? 

no_ Are all testbenches run with pre-route SDF timing files? 

yes_ Are instructions for running the testbenches included? 

no_ Are there any simulation warnings, and their reports included? 

All warnings are in regard to the UTMC RAMs used with the USB core. 

_yes_ Final Synopsys Area report: sq microns 

Sent 4/3/01 in report file. 

_yes_ Clock(s) and timing specifications included. 

/* This should be a list of all legal clock names in the design */ 
legal_clocks = { "CLK^CPU", "FCLK", "CLK_IN_PLL" , "WR", "WRN"} 



/* Each clock has an associated parameter list */ 



/* Actual FCLK frequency is 48 MHz */ 
FCLK_period = 20 
FCLK_waveform = "{0 10}" 
FCLK_skew = 0.500 
FCLK_input_delay = 2 
FCLK_output_delay = 1.5 



/* Actual CLK_IN_PLL frequency is 4 8 MHz */ 
CLK_IN_PLL_period =20 
CLK_IN_PLL_waveform = "{0 10}" 
CLK_IN_PLL_skew = 0.500 
CLK_IN__PLL_input_delay = 2 
CLK_IN_PLL_output_delay =1.5 



/* Actual CLK_CPU frequency is 24 MHz */ 
CLK_CPUjperiod =40 
CLK_CPU__waveform = "{0 20}" 
CLK_CPU_skew = 0.500 
CLK_CPU_input_delay = 2 
CLK_CPU_output_delay =1.5 



/* Actual WR frequency is 12 MHz */ 
WR_period =80 
WR_waveform = "{0 40}" 
WR_skew = 0.500 
WR_input_delay = 2 
WR_output_delay = 1.5 

/* Actual WR_N frequency is 12 MHz */ 
WR_N_period =80 
WR_N_waveform = "{0 40}" 
WR_N_skew = 0. 500 
WR_N_input_delay = 2 
WR_N_output_delay = 1.5 

/* A virtual clock is used for purely combinational designs */ 

/* If no other clock is present, a virtual clock called VCLK will be 

created */ 

Virtual_clk_period = 20 
Virtual_clk_waveform = "{0 10}" 
Virtual_clk_skew = 0.500 
Virtual__clk_input__delay = 2 
Virtual_clk_output_delay = 1.5 



Deliverables: 

1 .This is to be the VHDL gate netlist of top level design. Top Level module should 
consists only of instantiations of the three types of hierarchical design modules: 
top level digital, IOs, and/or Analog modules. The IOs and Analog modules 
could be empty modules, or blocks representing "modeled" analog functionalities, 
or containing instantiations of actual IO cells. 



2. The pre-route SDF file for Top Level, or top level digital module that was used 

with the provided testbenches should be included. 

3. Provide VHDL testbenches that instantiate the Top Level or top level digital, 

which ever is applicable. The same testbenches will be simulated after place & 
route and used as post route sign-off criteria. It is up to Symbol to ensure that the 
testbenches provide adequate functionality and/or fault coverage to satisfy design 
hand-off Testbenches and results/vectors can be in any format, however they 
must be simulator independent . Instructions or scripts to run and compare results 
would be very helpful. Also logs of any warnings would also help facilitates 
validation of database. 

4. Timing specifications: A text document specifying clock requirements (required), 

input/output timing requirements (optional), and critical paths specifications 
(optional) shall be provided. 
5.Synopsys area report (or the actual synopsys *.db database of the synthesized 
design from which we can generate area reports). 



After Place & Route, UTMC will provide a flatten VHDL gate netlist and a 
corresponding SDF backannotated timing files of the top level digital. 



EXHIBIT Q 



Interrupt Scheme 

INTO_N: Active low, configurable as edge or level sensitive. 
INT1N: Active low, configurable as edge or level sensitive. 
INT2: Active high, edge sensitive. 
INT5_N: Active low, edge sensitive. 



INT0_N gets a low level when there is a WAKEUP condition or the WDT has expired. 

INT1N gets a low level when the 805 Ts transmit mailbox is empty or it's receive 
mailbox is full. 

INT2 gets a 160 ns pulse (active high) when the OCIA transmit register is empty or 
Or the OCIA receive register is full, or when there is an USB interrupt. 

Note: OCIA and USB are mutually exclusive. 

INT5_N gets an 160 ns pulse (active low) when the SOF_PULSE is active or 
When the DMA finishes a transfer. 

Mechanics 

WAKEUP interrupt: 

• Before going to sleep, enable the appropriate mask bits in the Wakeup control 
register. 

• When an interrupt occurs, read the Interrupt control register (optional). 

• Then read the Wakeup status register to determine what caused the wakeup 

• To clear the interrupt, write a c 1' to the status register bit that is set. 

WDT interrupt: 

• Enable the WDT mask bits in the WDT control/status register. 

• When an interrupt occurs, read the Interrupt control register (optional). 

• Then read the WDT control/status register to determine if a WDT interrupt, 
occurred. 

• The interrupt gets cleared on the read. 



Mailboxes interrupt: 

• Enable the appropriate mask bits in the mailbox interrupt control register. 

• When an interrupt occurs, read the Interrupt control register (optional). 

• Then read the mailbox interrupt status register to determine what caused the 
interrupt. 

• If the interrupt was caused by a the mailbox being read (empty), then to clear the 
interrupt, write a c V to bit 6 of the mailbox interrupt status register. If the 
mailbox being filled caused the interrupt, then to clear the interrupt, read mailbox 
register 7. 

OCIA interrupt: 

• Enable the appropriate mask bits in the OCIA control register. 

• When an interrupt occurs, read the Interrupt control register (optional). 

• Then read the OCIA status register to determine what caused the interrupt 

• Reading of the status will clear the interrupt. 

USB interrupt: 

• Enable the appropriate mask bits in the USB core. 

• When an interrupt occurs, read the Interrupt control register (optional). 

• Then read to a USB register to determine what caused the interrupt. 

• To clear the interrupt see TONY. 

DMA interrupt: 

• Enable the mask bit in the DMA control register. 

• When an interrupt occurs, read the Interrupt control register. 

• To clear the interrupt, write a ' V to bit 0 of the Interrupt Control register. 

SOF interrupt: 

• Enable mask bit 5 in the Interrupt mask register. 

• When an interrupt occurs, read the Interrupt control register. 

• To clear the interrupt, write a 6 V to bit 5 of the Interrupt Control register. 
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EXHIBIT T 



Decoder memory map 



mmapjn a 



Address Register 

3 bit 2 bit 1 bit 0 

00H Mailbox 0 R 



bit level 



bit 7 bit 6 bit 5 bit 4 bit 



01H 


Mai 1 box 


1 


R 


02H 


Mailbox 


2 


R 


03H 


Mai 1 box 


3 


R 


04H 


Mai 1 box 


4 


R 


05H 


Mai 1 box 


5 


R 


06H 


Mai 1 box 


6 


R 


07H 


Mai 1 box 


7 


R 


00H 


Mailbox 


0 


W 


OlH 


Mai 1 box 


1 


W 


02H 


Mailbox 


2 


w 


03H 


Mai 1 box 


3 


w 


04H 


Mai 1 box 


4 


w 


05H 


Mai 1 box 


5 


w 


06H 


Mai 1 box 


6 


w 


07H 


Mai 1 box 


7 


w 



08H lnterrupt_Status 

RTS*** 



R 1 = Mailbox* 

Full Empty 



Mailbox** 



MIA 



*Reading Mailbox 7 will clear this interrupt 
**writing to address OCH clears this interrupt 
*** writing to address ODH clears this interrupt 



09H interrupt Mask R/w 1 = 
int Pulse int 

Full int 
160 ns typ Active high 



Enable Enable Enable MIA 

Empty int RTS Int 



Page 1 



int Level 



int 

Active low 



mmap_rm a 

0 = Disable Disable Disable MIA 

Full int Empty Int RTS Int 



Oah Status R 1 = MIA Decoder MIA RTS MIA CTS 

Filled Filled is high is high 
Mailbox Mailbox 

0 = Decoder MIA MIA RTS MI A CTS 

Read Read is low is low 
Mailbox Mailbox 



w 



1 = 



MIA CTS 
is high 



0 = 



MIA CTS 
is low 



OBH clk^out r/w 
Select 1 select 0 



0 
0 
1 
1 



0 
1 
0 

1 



6 MHz 
12 MHz 
24 MHZ 

Off 

Off 



CLK^ENA 

1 

1 

1 

1 

0 



OCH Clear Mailbox INT 
mailbox empty interrupt 



w 



writing to this register clears the 
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ODH Clear RTS INT W 
interrupt 



mmap_mi a 
Writing 



to this register clears the MIA RTS 



OEH 



Decode pwr 
Over ride 



R/w 



DEC INH 
PWR_OFF 



1 = PWR_ON X 



0 = MIA Control 



OFH PWR STATES 



DECODER MIA 
PWR_ON PWR_ON 



1 = ON 



ON 



0 = OFF OFF 



Default OFF ON 



Decoder Download (FWE = 1) 



Address Register bit level bit 7 bit 6 bit 5 bit 4 bit 

3 bit 2 bit 1 bit 0 

00H thru 7FH FLASH addr R/w Flash Addr Flash Addr 

Flash Addr Flash Addr Flash Addr Flash Addr Flash Addr 

bit 6 Bit 5 bit 4 bit 3 bit 2 bit 



bit 0 
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mmap_im a 



80H Flash Page R/W Flash Addr Flash Addr Flash Addr 

Flash Addr Flash Addr Flash Addr Flash Addr Flash Addr 

bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 

8 bit 7 



81H Flash status R 1 = Access 

0 FLASH 

; Error 

READY. 



0 = No Error 

Not Ready 



82h Flash Error R 1 = Successful 

unsuccess- Unsuccess- 

Flash CMD 

ful Erase ful write 



0 = Unsuccess- 
Successful Successful 

ful Flash 

Erase write 

CMD 



83H Flash Erase mode R/w 

Ml MO 

Invalid mode 
0 0 

Page 4 



mmap_mi a 



Sector Erase 128B 

0 1 

Page Erase 2KB 
1 0 

Block Erase 32KB 

1 1 



84H Flash Erase W Must write 55H to this register to enable a Erase 

command to the Flash 

Must write 00H to re-initialize this register before 

writing another 55H 



MIA CPU memory map 

Address Register bit level bit 7 bit 6 bit 5 bit 4 bit 

3 bit 2 bit 1 bit 0 

0000H to 8009H CPU Flash R 

9000H to 93FFH CPU RAM R/W 

9400H MailboxO R 
9401H Mailboxl R 
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9402H Mailbox2 

9403H Mailbox3 

9404H Mailbox4 

9405H MailboxS 

9406H Mailbox6 

9407H Mailbox7 



mmap_rm a 



9400H MailboxO w 

9401H Mailboxl w 

9402H Mailbox2 w 

9403H Mailbox3 W 

9404H Mailbox4 w 

9405H Mailbox5 w 

9406H Mailbox6 W 

9407H Mailbox7 w 



9408H Mailbox status R 1 = MIA Decoder MIA RTS 

Filled Filled is high is high 
Mailbox Mailbox 
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mmap_mi a 

0 = Decoder mia mia rts mia cts 
Read Read is low is low 
Mailbox Mailbox 

W 1 = MIA RTS 

is high 

0 = MIA RTS 

is low 

9409H Mailbox Interrupt R/w 1 = Enable Enable 

mask Full Int Empty Int 

0 = Disable Disable 

Full int Empty Int 



940AH Mailbox interrupt R 1 = Mailbox* Mailbox** 

Full Empty 

*Reading Mailbox 7 will clear this interrupt 
**writing to address 941CH clears this interrupt 



940Bh interface Select R/w CP_ON USB_CONN led_on 

RES_IN SE3 SE2 SEl 

1 = on in on on 0 0 

0 OCIA 

0 = off out off off 0 0 



1 RS232 
0 KBD wedge open 



0 1 
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mmap_rm a 



1 
0 
1 
0 

1 



kbd Wedge close 
Synapse 
IBM Send 
IBM Receive 
Wand Emulation 



0 
1 
1 
1 
1 



1 
0 
0 
1 

1 



940CH Watch Dog control/ 



Run/Stop S2 
status 
Resolution 



Run 

0 

0 

Stop 
0 



0 0 
0 1 
52.8 us 
0 1 
1.69 ms 
13.5 ms 
54.1 ms 
216.2 ms 



1 
0 
1 

set. 

interrupt if set. 



Si 



1 = 
0 



13.2 us 



R/W 

so 



Generate 
3.3 us 
interrupt 



WDT 



OVR 



0 = 
1 



Generate 
211.2 us 
reset 



Overfl ow* 
(read only) 

no Overflow 
Di sable 



INT 

interupt 
Enable 

0 

interrupt 
1 
1 
1 
1 



0 
0 
1 
1 



* Reading this register will clear the OVR bit if 
** Reading this register will clear the WDT 



940DH Watch Dog timer W 
CI CO 



C7 



C6 



C5 



C4 



C3 



C2 



the interrupt or Reset 
counter 



This is the value to count up from. Rollover causes 
writing this register re-initizes the watchdog 
watchdog timer is held in reset during Flash write 



940EH wake-up control R/w 

CTS RXD 



Enable on 



1 = 



Enable on 



USB RS485 OCIA EXT 

WAKEUP_IN 



SYN_CLK 



Enable on Enable on Enable on 

Enable on Enable on 

DIP falling Clock_in Clock_out 
Page 8 



mmap_mi a 

falling edge SYN_CLK CTS falling RXD falling 

rising edge rising edge 

rising Edge edge edge 

0 = Disable Disable Disable Disable 

Disable Disable 



940FH wake-up status R/w 1 = USB wakeup RS485 OCIA EXT 

Synapse CTS RXD 

Wakeup Wakeup wakeup_in Wakeup 

Wakeup Wakeup 

"To clear wakeup interrupt, write a '1' to the bits 
that are set in the Status register." 



9410H OCIA control R/W CLKIN CLKOUT Data Rcv'ed Data Xmitted 

Short/EXt RX_ENA TX_ENA 

POLARITY POLARITY Interrupt 

Interrupt 

1 = elk on rising Clk on rising interrupt 
interrupt 8 bits Enable Enable 

edge edge Enable Enable 



9 bits Disable Disable 



0 = elk on falling elk on falling Disable Disable 
edge edge 



9411H OCIA status R 
DR TB empty 

1 = 

Data rcv'ed Data xmitted 



interrupt Flag 
Interrupt 
Generated 



interrupt is cleared when this register is read. 

DR bit is cleared when rev datal or data2 is read. 

TB bit is cleared when data is loaded into buffer. 
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mmap_mia 



9412H OCIA xmit datal R/W 
2 bit 1 bit 0 



bit 7 bit 6 bit 5 bit 4 bit 3 bit 



9413H OCIA xmit data2 R/W 
bit 8 

Ext mode only 

"To transmit, set bit 0 in the control register to 
Then load data in xmit register 2 (Ext only) then xmit register 1." 



9414H OCIA rev datal R bit 7 bit 6 bit 5 bit 4 bit 3 bit 

2 bit 1 bit 0 inverted SDATA 



9415H OCIA rev data2 R 
bit 8 

Ext mode only 



9416H DMA cntl R/W 
2 bit 1 bit 0 



bit 7 bit 6 bit 5 bit 4 bit 3 bit 



9417H DMA cnt2 
bit 9 bit 8 



R/W 



9418H DMA addrl R/w 
2 bit 1 bit 0 

(FIFO address) 



bit 3 bit 



9419H DMA control R/W 
DIR DMA_EN 



INT_EN DMA 



1 = 
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Enable Write to 



Enable 



mmap_rrn a 



Interrupt 



RAM 



0 = 



Disable Read from 
RAM 



transfer ends. 



DMA Enable is cleared automatically when the 



941AH CPU interrupt R/w 
USB_INT OCIA^INT Mailbox 

Status INT 



mia cts wakeup sof_int** 

DMA_INT*** 
INT 



WDT_INT 



INT 



*Writing to address 941DH clears this interrupt. 
**writing to address 941EH clears this interrupt. 
***Writing to address 941FH clears this interrupt. 
"To clear other interrupts, must clear at source." 



94lBh CPU interrupt R/W MIA CTS 

mask int_en 



SOF int_en 



1= 



interrupt 
Enable 



Interrupt 



Enable 



0 = 



Disable 



Disable 



941CH Clear Mailbox INT 
mailbox empty interrupt 



w 



A write to this register clears the 
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941DH Clear CTS INT 
interrupt 



w 



mmap_rm a 

A write to this register clears the MIA CTS 



941EH Clear SOF INT w 
interrupt 



A write to this register clears the SOF 



941FH Clear DMA INT W 
interrupt 



A write to this register clears the DMA 



9420H PWR STATES R/W DECODER MIA 

PWR^ON PWR^ON 



1 = ON ON X X X X X 



0 = OFF OFF 



Default OFF ON 



9421H Decode PWR R 
Over ride 



DEC INH 
PWR_OFF 



1 = PWR__ON X X X X X X 



0 = 



MIA Control 

J 



9800H to 982FH USB registers 
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EXHIBIT V 



Comparision between Alcatel's and UTMC's quote for Multi-Interface ASIC 



Alcatel UTMC Remark 



NRE cost 


$238,000 


$200,000 




Unit cost 


$2.46 


$2.93 


500K price for 2001 


Technology 


0.7um 


0.35um 




Package 


TQFP64 


TQFP52 




Turnkey Design 


Yes 


No 




Total embedded RAM 


1.2KB 


2.8KB 




embedded FLASH 


None 


32KB 


The key factor 


USB Core 


Yes 


Yes 


Microprocessor core 


No 


Yes 


Alcatel has a core but i 


RS232 with +/-5V swing 


Yes 


Yes 


Reason why these two 


Risk 


Low 


Higher 




Lead Time to protos 


6-7mo 


9-1 Omo 




Own Foundry 


Yes 


No ! 





Note: 

1. The UTMC's triple-well technologies is new and UTMC is fabless 
the proposed foundry is Hyundai. 

2. The lead time is time to get the first prototype 

and the estimated UTMC lead time has added a 3-4 month 
of Symbol development time. 



it is not included in this price 

» vendors are only in consideration 



EXHIBIT W 



Mechanics of Handshake between MIA and Decoder 



The MIA will generate a RTS to the Decoder. 
The Decoder will generate a CTS to the MIA. 



RTS: 

1 - Decoder sets Interrupt mask register bit 5 to T. 

2 - MIA writes a c 1 5 to CPU Mailbox Status register bit 5. 

3 - The RTS bit in the Decoder Mailbox Status register (bit 5) gets set. 

4 - An interrupt is generated to the Decoder. 

5 - The Decoder reads his Interrupt Status register to see that a RTS caused the 
interrupt. 

6 - The Decoder clears the Interrupt (HOW?). 
CTS: 

7 - The CPU sets his Interrupt Mask register bit 7 to c 1 '. 

8 - Decoder writes a 6 V to Decoder Mailbox Status register bit 4. 

9 - The CTS bit in the CPU Mailbox Status register (bit 4) gets set. 

10 - An interrupt is generated to the CPU. 

1 1 - The CPU reads his Interrupt Status register to see that a CTS caused the interrupt. 

1 2 - The CPU clears the Interrupt (HOW?). 

RTS: 

12 - MIA writes a '0' to CPU Mailbox Status register bit 5. 

13 - The RTS bit in the Decoder Mailbox Status register (bit 5) gets cleared. 

14 - An interrupt is generated to the Decoder. 

15 - The Decoder reads his Interrupt Status register to see that a RTS caused the 
interrupt. 

16 - The Decoder clears the Interrupt (HOW?). 



CTS: 

17 - Decoder writes a 6 0' to Decoder Mailbox Status register bit 4. 

18 - The CTS bit in the CPU Mailbox Status register (bit 4) gets cleared. 

1 9 - An interrupt is generated to the CPU. 

20 - The CPU reads his Interrupt Status register to see that a CTS caused the interrupt. 

2 1 - The CPU clears the Interrupt (HOW?). 



EXHIBIT X 



Date 






Firm 




Required 


Alcatel 


UTMC 


Hyundai 


Epson 


Business Issues 


Annual division sales dollars 












Business Issues 


Annual sales dollars 












Business Issues 


Debt to Equity ratio 












Business Issues 


Division or Parent 












Business Issues 


EPS (latest data available) 












Business Issues 


Fab locations 




France 


Fabless 






Business Issues 


Headquarters location 




France 


Colarado 






Business Issues 


Number of Employees 












Business Issues 


Public or privately held? 




Public 


Public 






Business Issues 


Rep Firm 












Business Issues 


Stock Exchanqe 












Business Issues 


Trading symbol 












Cell Conflg 


Gate Array 












Cell Config 


Standard Cell Based 




Yes 


Yes 






Complexity 


Max Metal Layers Avail 






3 






Cores or features available 


ATPG 












Cores or features available 


Customer Owned Tooling (COT) 












Cores or features available 


Embedded DRAM 












Cores or features available 


Embedded Flash 


Yes 


No 


32KB 






Cores or features available 


Embedded Micro 


Yes 


Yes 


Yes 






Cores or features available 


Embedded SRAM 












Cores or features available 


Industrial Temp 


Yes 


Yes 


Yes 






Cores or features available 


IP Cores Available 




Yes 


Yes 






Cores or features available 


JTAG 












Cores or features available 


Libraries 




Yes 


Yes 






Cores or features available 


Microprocessor core 




No 


Yes 






Cores or features available 


PLL 




Yes 


Yes 






Cores or features available 


Total embedded RAM 




1.2KB 


2.8KB 






Cores or features available 


UARTs 


Yes 


Yes 


Yes 






Cores or features available 


USB 


Yes 


Yes 


Yes 






Cost 


Cost Improvement p/qtr 












Cost 


NRE 




$238,000.00 


$200,000.00 






Cycle time 


Consignment 












Cycle time 


Design lead-times 












Cycle time 


Distribution 












Cycle time 


Expedites available? 












Cycle time 


Factory Stockinq Program 












Cycle time 


Production lead-times 












Cycle time 


proto lead-times 




6-7mo 


9-10mo 






Desiqn Support 


Altera Conversion Experience 












Design Support 


Design Tools 












Desiqn Support 


Local Support available in: (City) 












Design Support 


Xilinx Conversion Experience 












Other 


EOL Policy 












Other 


PCN Policy 












Other 


RS232 with +/-5V swinq 


Yes 


Yes 


Yes 






Other 


Turnkey Desiqn 




Yes 


No 






Other 






TQFP64 


TQFP52 






Packaqinq 


Bare Die 












Packaging 


BGA 












Packaqinq 


Chip Scale Packaqe 












Packaging 


Die Bank 












Packaqinq 


Flip Chip 












Packaqinq 


Known Good Die program? 












Packaqinq 


Micro BGA 












Process Technology 


.15 Micron 












Process Technology 


.18 Micron 












Process Technology 


.25 micron 












Process Technology 


.30 Micron 












Process Technology 


.35 Micron 






0.35 






Process Technology 


.50 Micron 












Process Technology 


.60 Micron 












Process Technology 


.65 Micron 












Process Technology 


.80 Micron 




0.7 








Process Technology 


Greater then .80 Micron 












Quality 


ISO9000 Certified 












Quality 


RML Tier 












Signal Type 


Analog signal 












Signal Type 


Digital signal 












Signal Type 


Mixed Signal 




Yes 


Yes 

















































Alcatel has a core but it is not included in this price 



Note: 

1. The UTMC's triple-well technologies is new and UTMC is fabless 
the proposed foundry is Hyundai. 

2. The lead time is time to get the first prototype 

and the estimated UTMC lead time has added a 3-4 month 
of Symbol development time. 



EXHIBIT Y 



Change for MIA ASIC in Writereg block 



Change from: 



INT_EVNT6_2_ 
Reg/Q 



INTEVNT61 
Reg/XQ 



U468 
NOR22 



To: 



INT_EVNT6_2 
Reg/XQ 



INT_EVNT6_1 
Reg/Q 



U468 
NOR22 



EXHIBIT Z 



. F& gdt «ew Favorites look Help 



Back 



Search fe/ Folders mS' 



File and Folder Tasks • ® 



0Mafceanewfc% 

gpubSshchisfoldertothe' 
Web 



Other Places 



KyDocuments . 
3 HyComputer . . ' ' ; 
tg MyNetworkPlaces C 





Detafls 







Name"* 



t^'fbJN SceiiTvpeV.;' V f DateModfied ^ 



mjcrossref.xls 

j§EXTRAJWT.x!$ 

§hand_off 

ilrtemtf.doc 

^ntfastppt 

§Jmmap_mia2.xls 

l§) mmdp_mia.txt 

§^mmap_mia.)ds 

jiMdtjntf.xls ■ 

ll^hook up ya05.xls 

^RT5aS:doc 

l5uppter.xk 

§|tbi_rrm_errr 

Dwrite^.doc 



40 KB ffcrosoft Excel Wor... 

516KB Maosoft Excel Wor... 

27 KB Fie 

24KB MaosoftWordDoc... 

55 KB MbosoftPowerM.. 

60KB MfcrosoftExcelWor... 

12KB TextDaument 

52 KB Waosoft Excel Wor... 

17 KB Maosoft Excel Wor... 

45 KB Microsoft Excel Wor... 

21KB WaosoftWordDoc... 

24 KB ttoosoft Excel Wor... 

2KB Fie 

20KB WaosoftWordDoc... 



4/19/2002 9:51 AM 
10/11/2001 5:01PM 
4/3/2001 3:15 PM 
2/26/2001 5:47 PM 
6/19/2000 10:45 AM 
4/12/2002 11:44 AM 
5/1/2001 10:45 AM 
11/20/2001 4:18 PM. 
10/11/2000 10:26 AM 
4/12/2002 3:10 PM 
3/21/2001 6:49 PM 
10/1 1/2000 3:24 PM 
5/2#001 10:42 AM 
8/1/2001 1 1:42 AM 



EXHIBIT AA 



Fjto ■ &» t»» Hi^rw^rd Fj^orte* " look . b* 



d i a 



'^I. ^^fH^n ^ "^*^ fT>J I Type': r 



ISA; 



' e 6 J^T " 

ffi £3 .idpuche 
& £3 cdsdoc 
ffi £j .Crtsp 
tS £3 Lot 
S £3 in. 
Qgj.h2h • 
ta £3 . 

63 £3 .moms 

5 £3 pptioth 

a CD p<* 

GS £j .fyropsysjMidow* 

H £3 

EB Gj 17-35042-01 tAjCOPY 

a £3 1#> 

IB £3 cduetup 

6 £3 f itithv 

B£j« 
e£3r 

8J £3r 
6)£3pcbom 
' W £3 pctcfw.yj3.6 
E £3 pdcnv.vHA 
© £2 pcbmv.vM.2 

5 £3 pctww.vis.l 
E £3 pcfeenv.vis.2 

6 £3 pcberw.vl5,7 

S £3 SOCMATK5 ; 

a £3 ftgncfcejw j 

IS £3 rynopjy*_c*c*i« _2tM0.05-l j, 
S Q jyrop3YJ_c«ho_2000.]I-SP, 



a £3 tjcw 

ffi £3-*xfcm 

B £j kcvinc 

ffi£>l«to 

a£}bridto» . 
ffi £3 bivffanbdyp 

a£>kb 



£3«TE5 S«2 
£3GATt5_POST 512 
£3GATIS_POST_IEST . 512 ' 
QGATtS.UWCJ^O 512 
£36ATE5_UIMC_TESV 512 
£3MULT1T0P ,512 
£)HJLTnOP_TCST 512 
£3SCTU>_FIIES 1536 
£3TES1VECT0R S12 
£jura5 ' 
£Di"*c 

"rtt « 

Hf.ew. . 3037 

g rtj^lfonw^bo .23442 
13 1 jB»i_tcnstfc.loo 5049 
0 vtew.cawnondJoo 495 



11/26/200] 12:00 AM hrawmn 1 fieri... 
4/2/2001 12:00 AM *vwmxj-> 9 fieri... 
5/19/2001 12:00 AM 
5/21/2001 12:00 AM 
5/3/2001 12:00 AM 
5/3/2001 12:00 AM 
12/4/2002 12:00 AM 
12/4/2002 12:00 AM 
12/4/2002 12:00 AM 
9/26/2001 12.00 AM 
11/ 10/2002 12:00 AM Ammv-t 2 fieri... 




1024 
21644 



5/4/2001 12:00 AM 
10/17/2000 12:00 AM 
3/14/2X1 12:00AM 
1/0/2001 12.00 AM 
lt/2Qff0Q0 12:00 AM 
1 1/2O/200O 12:00 AM 
10/17/2000 12:00 AM 



&wxrwa-x 9 pari... 




JS7 w /h«ne/1nt^.0A0" is. current directory. 



; jagg 



EXHIBIT BB 

v 

/ 



Drives from viewpoint of Multiwrap 




Multiwrap Port Name 


Net Name at Multiwrap Port 


All layer Respin YA05A Port Names 


AO 


AO IN 


AO 


AD A(0) 


AD_A_0__port 


AD AO 


AD_A(1) 


AD_A_1_port 


AD_A 1 


AD_A(2) 


AD_A_2_port 


AD_A 2 


AD_A(3) 


AD_A_3_port 


AD_A3 


AD_A(4) 


AD_A_4_port 


ADJ\4 


AD_A(5) 


AD_A_5_port 


AD_A5 


AD_A(6) 


AD_A_6_port 


AD_A 6 


AD A(7) 


AD_A_7_port 


AD_A7 


AD EN 


AD EN N 


AD_EN 


ALE 


ALE IN 


ALE 


B1 IN 


B1 IN 


B1 IN 


B2 IN 


B2 IN 


B2 IN 


B3 IN 


B3 IN 


B3_IN 


BAUD CLK 


BAUD CLK 


BAUD_CLK 


BGTRIMO 




BGTRIM 0 


B6TRIM 1 




BGTRIM 1 


BGTRIM2 




BGTRIM 2 


BGTRIM 3 




BGTRIM 3 


BGTRIM4 




BGTRIM 4 


BGTRIM 5 




BGTRIM 5 


BGTRIM 6 




BGTRIM 6 


BGTRIM 7 




BGTRIM 7 


bgtrim8 




bgtrim8 


CLK OUT 


DEC CLKOUT 


CLK.0UT 


cose 


CPU OSC 


cose 


CPU_ADDR(0) 


CPU_ADDR 0 port 


CPU.ADDR 0 


CPU ADDR(1) 


CPU ADDR Import 


CPU.ADDR 1 


CPU ADDR(10) 


CPU„ADDR 10 port 


CPU ADDR 10 


CPU_ADDR(11) 


CPU„ADDR 11 port 


CPU_ADDR11 


CPU ADDR(12) 


CPU ADDR 12 port 


CPU.ADDR 12 


CPU ADDR(13) 


CPU_ADDR_13_port 


CPU^ADDR 13 


CPU„ADDR(14) 


CPU_ADDR_14_port 


CPLLADDR 14 


CPU ADDR(15) 


CPU_ADDR_15_port 


CPU^ADDR 15 


CPU_ADDR(2) 


CPU_ADDR_2_port 


CPU.ADDR 2 


CPU_ADDR(3) 


CPU_ADDR_3_port 


CPU_ADDR 3 


CPU_ADDR(4) 


CPU_ADDR_4_port 


CPU ADDR 4 


CPU_ADDR(5) 


CPU ADDR 5 port 


CPU.ADDR 5 


CPU ADDR(6) 


CPU ADDR 6 port 


CPU_ADDR 6 


CPU ADDR(7) 


CPU ADDR 7 port 


CPU ADDR 7 


CPU_ADDR(8) ! 


CPU_ADDR_8_port 


CPU.ADDR 8 


CPU_ADDR(9) 


CPU ADDR 9 port 


CPU.ADDR 9 


CPU PSEN 


CPU PSEN 


CPU.PSEN 


CPU RD 


CPUJRD 


CPU.RD 


CPU WR 


CPU WR 


CPU.WR 


CP ON 


CP_ON 


CP_0N 


CS_N 


CS 


CS 


DIDIF 


DIDIF 


DIDIF 


DIM 


DIM 


DIM 


DIP 


DIP 


DIP 


DMA ACK 


DACK 


dma_ack_sdci_clk_in 


DMA REQ 


DMA REQUEST 


DMA.REQ 


DOM 


DOM 


DOM 


DOP 


DOP 


DOP 


DOWNLOAD OUT N 


DOWNLOAD OUT N 


now output from Analog 


D_IN(0) 


D_IN_0_port 


D_IN 0 



LJ IIN^ 1 J 


D IN 1 DOrt 

LJ 1 ■ M 1 yJKJl L 


D IN 1 


LJ I 


D IN 2 nnrt 


D IN 2 


LJ IIN^O J 


D IN 3 Dort 

LJ 111 \J L/Vjl I 


D IN 3 


LJ UN^ty 


D IN 4 nort 

II 'I ~ Uwl I 


D IN 4 




D IN 5 Dort 


D_IN 5 


LJ ^ 1 1 1 ^ \J J 


D IN 6 oort 


D_IN6 


u iin^ i y 


D IN 7 Dort 


DJN7 


D OUT70} 
lj \j\j i y**/ 


D OUT 0 DOrt 


D_0UT 0 


L/ UU 1 ^ 1 f 


D OUT 1 nort 


D OUT 1 


D 


D OUT 2 oort 


D_0UT 2 


LJ \jvj I lv; 


D OUT 3 Dort 


D_0UT 3 


D OU"tt4} 


D OUT 4 port 


D_0UT 4 


D OUTf5} 

l— J \J LJ 1 1 \y / 


D OUT 5 oort 


D_0UT 5 


D OUT(6} 


D OUT 6 Dort 


D_0UT 6 


™ \ f 


D OUT 7 oort 


D OUT 7 


D OUT FN 


N RD 


D OUT EN 


FMI Jl ATF FN N 

LIVI w L/A 1 L L 1 N IN 


EMULATE EN N 


EMULATE EN N 

L_l VI W U> 1 1— 1— 1 » 11 


FMI 1 FNJ 

L_ 1 VI W LIN 


FMI i FN 

1 1 V 1 \J 1_|>I 


EMULATE EN 

l_l VI W l_M 1 l___l_l 1 


FOT 

L W 1 


EOT 


EOT 


FYT AnnR IMMn^ 

CA 1 MUUn \W\ \ U) 


PXT ADDR INI 10 nnrt 


fmii AnnR iim in 

Llvl w r\L/L/r\ iii IU 


FXT ADDR INM1^ 

1 f\LJ L-/ IX 1 1 M 1 III 


EXT ADDR IN 11 oort 

i r\LJ lj i \ 1 1 n i i yj\ji v 


EMU ADDR IN 11 

i— . i y i w r\Lx imJ \ \ iii i i 


FXT ADDR INM2^ 

l /\ 1 »MJ L-» 1 X UNI \£m) 


EXT ADDR IN 12 oort 

i— x \ i i\lj lj i \ ii i ii. yj Ul I 


EMU ADDR IN 12 


FXT ADDR INM3^ 

L_/\ 1 /\ l_V 1 X UNI 1 J 1 


EXT ADDR IN 13 oort 

L_/\ 1 r\LJ LJ IX 111 1 w pUI I 


EMU ADDR IN 13 


FXT ADDR INM41 

l/x i nuur\ iini >"# 


EXT ADDR IN 14 Dort 

l— XX 1 T\LJLJ IX 111 1 T yj \J 1 L 


EMU ADDR IN 14 


FXT ADDR INM5^ 


EXT ADDR IN 15 oort 

1 — A 1 i\LJ LJ 1 X UN 1 vX [JUI I 


EMU ADDR IN 15 


FXT ADDR IN(ft\ 
CA 1 nUUr\ IIN^O^ 


FXT ADDR IN fi nort 

ca i r\LJLJi\ 1 1 1 \j yjyjf i 


EMU ADDR IN 8 


FXT ADDR IN(Q\ 


FXT ADDR IN Q nort 

LA 1 fAL/Ur\ Hi J |jm L 


EMU ADDR IN 9 


FXT AD INIffh 

LAI AA 1 1 N ^ \J J 


FXT AD IN 0 nnrt 


EMU AD IN 0 

i_ i v i v_/ r\\j iii \j 


FXT AD IMM1 

LA 1 AAL/ 1 IN^ 1 ^ 


FXT AD IN 1 nnrt 

LA 1 f\LJ UN | [Jul I 


EMU AD IN 1 

L— ivi w ryu iii i 


FXT AD IN/9^ 

CA 1 _AAL/ ^ 


FXT AD IN 2 nnrt 

CA 1 r\LJ 1 1 1 £. \J\J\ I 


EMU AD IN 2 


FXT AD INf^ 


FXT AD IN ^ nnrt 

LAI r\LJ UN O yJXJl L 


EMU AD IN 3 

i— i VI w nu ii i \j 


FXT AD INf4^ 


EXT AD IN 4 nnrt 


EMU AD IN 4 

i— i v i w ryij iii *t . 


FXT An IMf*^ 

CA 1 ^_/AL/ llN^U ^ 


FXT AD IN ^ nnrt 

CAI r\LJ 111 O L^UI I 


EMU AD IN S 

i_ I vi w n lj 1 1 i \j 


FXT AD IW/fi\ 


FXT AD IN fi nnrt 

LA 1 AAL/ 1 1 N VJ L/UI I 


EMU AD IN 6 

LIVIU_r\L/_lli u 


FXT AH IN(7\ 
CA 1 rWJ UNif j 


FXT AD IN 7 nnrt 

LAI r\LJ UN I \J\J\ I 


EMU AD IN 7 

[_ l V 1 U r\Ls 111 1 


FXT Al F 

CA 1 ALL 


FXT Al F 

LA 1 /Al_L 


EMU ALE 

LI VI LJ nLL 


FXT MFM RD 

CA i IVICIVI r\ LJ 


FXT MFM RD 

LA 1 IVILIVI 1 XL/ 


EMU MEMR 

LIVIXJ^IVILIVIIX 


FXT MFM \A/R 
CA i IVICIVI V V fx 


FXT MFM WR 

CAI IVICIVI V V Fx 


EMU MEMW 

LlVIVJ__IVILIVI V V 


FXT PDRT1 INfO\ 


FXT P1 IN 0 nnrt 

LAI i 1 IIn \J yJ\J\ I 




FXT PORT1 INM^ 

1 /X I I KJ fx | 1 1 1 1 1 1 1 


EXT P1 IN 1 nort 

i— a i i i iii i yj \j i i 


pm;i nil in 


FXT PORT1 INf2^ 

LA I r Ur\ 1 l llN^^ j 


EXT P1 IN 2 nort 

l A 1 i 1 UN £- JJVJI I 




FXT PORT1 IMH\ 
ca i i wrv i i^_j in^o j 


EXT P1 IN 3 nnrt 

LA 1 I 1 UN O \J\J\ i 




FXT PORT1 INM^ 

CA 1 ^ ■ Uf \ 1 1 IINltl 


EXT P1 IN 4 nort 

LA 1 1 1 UN " \J\J\ L 




FXT PDRT1 INf^t 
ca i rur\ i i iiNyoj 


EXT P1 IN 5 nort 

LA 1 I 1 ^1 1 1 \J \J\J\ I 




FXT PORT1 INffi^ 

CA I l\J\\ I I 1 IN^U J 


FXT P1 IN fi nnrt 
la i ii iin \J i 


omit nifi in 


FYT PORT1 

CA 1 rUr\ 1 1 1 IN ^ / j 


FXT P1 IN 7 nnrt 

CA I r l J IN / [JUI I 




FXT PORT^ IM^fl\ 
CA 1 ^rUrx 1 O ^ IN J 


FXT P^ IN 0 nnrt 

LA 1 I O UN vJ 1 L*UI I 




FXT PORT^ IKIM\ 


FXT P3 IN 1 nnrt 

LA 1 I O Hi 1 JJvJI I 


amn n'il in 

VUIU JL/O I 1/1 


FXT PORT3 IM^9\ 


FXT P^ IN 2 nnrt 

LA 1 t\J UN £- \J\J\ \ 




FXT PORT^ IM^^ 
CA 1 rU(\ 1 O IINyOJ 


FXT P^ IN 3 nnrt 

CA 1 r O II O pUI I 




PXT PDRT? IM/4\ 


FXT P^ IN A nnrt 




PXT PDRT^ IM/^^ 


FYT IW ^ nnrt i 
ca i o i in^o pur i 






FYT IM nnrt 
CA 1 rO IIN D pull 




EXT_PORT3_IN(7) 


EXT_P3_IN 7 port 




EXT PSEN 


EXT PSEN 


EMU_PSEN 


EXT_WAKEUP 


EXT WAKEUP 


EXT.WAKEUP 


EXT WDT INH 


EXT WDT INH 


EMU_WDT_INH 


FCLKJN 


FCLKJEMP 


FCLKJN 



FWE IN 


FWE IN 


INT N 


INT 


KBD CLOSE 


KBD CLOSE 


KBD WAND EN 


KBDWANDJEN 


LED ON 


LED ON 


MEM ALE 


MEM ALE 


NDOE 


NDOE 


N DOWNLOAD 


N DOWNLOAD 


N RS232 REN . 


N RS232 REN 


N RS232 TEN 


N RS232 TEN 


N TG EN 


N_TG_EN 


OCIA CLKIN 


OCIA CLKIN 


OCIA CLKOUT 


OCIA CLKOUT 


OCIA EN 


OCIA EN 


OCIA SDATA 


OCIA SDATA 


P13 IN 


P13JN 


P14 IN 


P14 IN 


P17 IN 


P17 IN 


P1_OUT_EN(0) 


n158 


P1_OUT_EN(1) 


n157 


P1 OUT EN(2) 


n156 


P1_OUT_EN(3) 


n155 


P1_OUT EN(4) 


n154 


P1_OUT_EN(5) 


n153 


P1_OUT_EN(6) 


n152 


P1_OUT_EN(7) 


n151 


P3JDUT EN(0) 


n166 


P3 OUT EN(1) 


n165 


P3 OUT EN(2) 


n164 


P3_OUT_EN(3) 


n163 | 


P3_OUT_EN(4) 


n162 


P3_OUT_EN(5) 


n161 


P3_OUT EN(6) 


n160 


P3_OUT_EN(7) 


n159 


PLL ON OFF 


PLL_ON_OFF 


PORT1_OUT(0) 


PORT1_OUT_0_port 


PORT1 OUT(1) 


PORT1 OUT 1 _port 


PORT1_OUT(2) 


PORT1_OUT_2_port 


PORT1 OUT(3) 


PORT1_OUT_3_port 


PORT1 OUT(4) 


PORT1_OUT_4_port 


PORT1 OUT(5) 


PORT1_OUT_5_port 


PORT1_OUT(6) 


PORT1_OUT_6_port 


PORT1_OUT(7) 


PORT1_OUT_7_port 


PORT3JN[0) 


PORT3 IN O_port 


PORT3 IN(1) 


n169 


PORT3 IN(2) 


PORT3_IN_2_port 


PORT3_IN(3) 


PORT3_IN_3_port 


PORT3 IN(4) 


PORT3_IN_4_port 


PORT3 IN(5) 


PORT3JN_5_POrt 


PORT3JN(6) 


n168 


PORT3 IN(7) 


n167 


PORT3JN_1_port <= T 


Ignore 


PORT3_IN_6_port <= T 


Ignore 


PORT3JN 7 port<=T 


Ignore 


PORT3_OUT(0) 


PORT3_OUT 0_port 


PORT3_OUT(1) 


PORT3_OUT_1_port 


PORT3_OUT(2) 


PORT3_OUT_2_port 


PORT3_OUT(3) 


PORT3_OUTA_port i 



FWEJN 
INT 

KBD_CL0SE 
KBD_WAND_EN 

MEM_ALE 
NDOE 

N_DOWNLOAD 
NRS232.REN 
NRS232JTEN 
usb^xmiLout 
OCIA.CLKIN 
OCIA.CLKOUT 
OCIA_EN 
OCIA.SDATA 
P13JN 
P14JN 
P17JN 

P1_OUT_EN(0) 
P1_0UT_EN(1) 
P1_0UT_EN (2) 
P1_0UT_EN (3) 
P1_0UT_EN (4) 
P1_.0UT.EN (5) 
P1_0UT_EN (6) 
P1_0UT_EN (7) 
P3_OUT_EN(0) 
P3_0UT_EN (1) 
P3_0UT_EN (2) 
P3_0UT_EN (3) 
P3_0UT_EN (4) 
P3_0UT_EN (5) 
P3_0UTEN (6) 
P3_0UT_EN (7) 
PLL_ON_OFF 
PORT1_OUT(0) 
P0RT1_0UT(1) 
P0RT1J0UT(2) 
P0RT1_0UT(3) 
P0RT1_0UT(4) 
P0RT1_0UT(5) 
P0RT1_0UT(6) 
P0RT1.0UT (7) 



P0RT3 0UT(4) 


PORT3_OUT_4 port 


P0RT3_0UT (4) 


PORT3_OUT(5) 


PORT3_OUT_5_port 


P0RT3.0UT (5) 


PORT3_OUT(6) 


PORT3_OUT_6_port 


P0RT3.0UT (6) 


PORT3_OUT(7) 


PORT3_OUT 7 port 


PORT3JDUT(7) 


Q1 OUT 


Q1 OUT 


Q1.0UT 


Q2 OUT 


Q2 OUT 


Q2_0UT 


Q3 OUT 


Q3 OUT 


Q3_0UT 


Q4 OUT 


Q4 OUT 


Q4_0UT 


Q5 OUT 


Q5 OUT 


Q5JDUT 


RD N 


RD 


RD 


RESET N 


RESET 


RESET 


RES IN 


RES IN 


RESISTORSJN 


RS232 IN1 


RS232 IN1 


RS232JN1 


RS232 IN2 


RS232 IN2 


RS232JN2 


RS232 OUT1 


RS232JDUT1 


RS232J3UT1 


RS232 OUT2 


RS232 OUT2 


RS232.0UT2 


RS485 OE 


RS485 OE 


RS485^0E 


RSV1_EN 


RSV1 EN 


RSV1_EN 


RSV1 IN 


RSV1JN 


RSV1_in 








RSV1 OUT 


RSV1_OUT 




RXD BY 


RXD BYPASS 


RXD_BY 


SCAN STAND 


SCAN STAND 


SCAN.STAND 


SOF 


SOF_TOGGLE 


SOF 


SUSPEND 


SUSPEND TEMP 


SUSPEND 


SYN_EN 


SYN EN 


SYN_EN 


TEST 


TEST IN 


TEST 


TXD BY 


TXD BYPASS 


TXD_BY 


USB CONN 


USB_CONN 


USB.CONN 


USB SUSPEND 


USB SUSPEND 


USB.SUSPEND 


WR N 


WR 


wr 



p12Jn 
p15Jn 
p12_out 
rsv2_en 



dma_ack_en 
dma_req_en 









ICE 


PROD 


I/O 


Analog 


Used 


Used 


1 




Used 


Not-Used 


O 




Used 


Not-Used 


O 




i Used 


Not-Used 


O 




1 Used 


Not-Used 


O 




Used 


Not-Used 


O 




Used 


Not-Used 


0 




Used 


! Not-Used 


O 




Used 


Not-Used 


0 




Used 


Not-Used 


O 




| Used 


Used 


1 




Used 


Used 


1 


A 


Used 


Used 


1 


A 


Used 


Used 


1 


A 


Used 


Not-Used 


o 








0 








o 








0 








0 








o 








0 








0 








0 








o 




Used 


Used 


0 




Used 


Not-Used 


0 




Not-Used 


Not-Used 


0 




Not-Used 


Not-Used 


o 




Used 


Not-Used 


O 




Used 


Not-Used 


o 




Used 


Not-Used 


O 




Used 


Not-Used 


0 




Used 


Not-Used 


0 




Used 


Not-Used 


O 




| Not-Used 


Not-Used 


o 




Not-Used 


Not-Used 


0 




Not-Used 


Not-Used 


o 




Not-Used 


Not-Used 


o 




Not-Used 


Not-Used 


o 




Not-Used 


Not-Used 


0 




Used 


Not-Used 


0 




Used 


Not-Used 


o 




Used 


Not-Used 


o 




Used 


Not-Used 


o 




Used 


Not-Used 


o 




Used 


Used 


o 


A 


Used 


Used 






Used 


Used 


, 


A 


Used 


Used 


1 


A 


Used 


Used 


1 


A 


Used 


Used 






Used 


Used 


o 




Used 


Used 


0 


A 


Used 


Used 


o 


A 


Not-Used 


Not-Used 


o 




Used 


Used 


1 





What are these ? 

DMA_ACK_SDCI_CLK_IN 

DMA_ACK_EN 

DMA_REQ_EN 

EMILP11JN ' 

EMU.P16JN 

EMU_P31_IN 

P12JN 

P12.0UT 

P15JN 



Used 


Used 


I 




Used 


Used 


j 




Used 


Used 


I 




Used 


Used 


I 




Used 


Used 


j 




Used 


Used 


j 




Used 


Used 


I 




Used 


Used 


o 




Used 


Used 


o 




Used 


Used 


0 




Used 


Used 


0 




Used 


Used 


0 




Used 


Used 


0 




Used 


Used 


0 




Used 


Used 


0 




Used 


Used 


0 




Used 


Not-Used 


o 




Used 


0 


I 


)ut was i 


Used 


Used 


o 




Used 


0 






Used 


0 


I 




Used 


0 


I 




Used 


0 


I 




Used 


0 


I 




Used 


0 


~l 




Used 


0 


I 




Used 


o 


I 




Used 


o 


I 




Used 


o 


I 




Used 


o 


I 




Used 


! 0 


! 




Used 


o 


I 




Used 


1 0 


, 




Used 


o 


I 




Used 


o 


J 




Used 


o 


I 




Used 


1 


I 




Used 


1 


I 




o 


o 


I 




Used 


o 


I 




0 


o 


, 




0 


o 


I 




0 


o 


I 




Used 


o 


I 




Used 


o 


I 




0 


o 


I — _ 




o 


o 






Used 


o 


I 




o 


o 






o 


o 


— j— 




0 


o 


— j— 




o 
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The attached diagram depicted is a suggestion to Olympus's design on LT11I and Spark II decoder 
electronics. The suggestions are the following: 

a. Sharing of RXD and CTS RS-232 signals appear to be a better choice for multiplexing I/O pins. Since 
receivers of the MAX3222 are threshold at 0.8V. These receiver inputs can easily be clamped to VCC 
and GND using clamping diode in contrast to the active clamping circuit used in the current design. 
Hence, the KBDCLK and KDBDAT share with RXD and CTS in the diagram. In addition, this 
arrangement helps eliminate the additional analog switch used in the current design. 

b. The TRMCLK and TRMDAT driving transistors used for Keyboard Wedge can also be used to send 
WDBP and W RTS while it is in Wand Emulation mode. The number of discrete driving/receiver 
pairs immediately reduced from six to four. 

c. The only precaution needed is the SYN DAT signal since it shares the same line as RTS. As what is 
appeared in the diagram, additional transistor can be used to isolate this signal from parasitic diode 
clamping inside the receiver inverter. The breakdown voltage of the driving MOSFET has to be able 
to sustain at least 10V (3.3 + 6) reverse voltage. 

It is noted that the schematic in the diagram is provided for illustration purpose only. Some details are 
purposely omitted since they do not pertain to this discussion. 
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Minutes from Olympus automatic cable detection meeting on Oct. 17, 2000 

Attendee: Mike Catalano 
Rob Lieb 
Foong Chin 
Rizwan Alladin 
Mike Rizzi 
Rich Wienecke 
Tony Chang 

The purpose of this meeting is to review the cable detection scheme proposed by Olympus in the NG Smart 
line design. Moreover, it has to take into consideration the effect of future products as result of this 
outcome. More importantly, it needs to ascertain these added jumpers are not going to hinder the 
development of the future products. As a result of this meeting, it is concluded that Olympus cable 
detection scheme is not robust enough. The reasons are as following: 

1 . Mike Rizzi stated that driving the TERMCLK signal during PC power up could cause PC to produce 
long hasty beeps, which is probably not desirable for Keyboard Wedge users. Mike had experience 
working with Phaser 302. 

2. The wiggling of SYNC CLK signal by the Synapse lump can easily be misinterpreted for cable 
detection signal issued from AUTO CONFIG OUT pin. The risk of wrong detection would be high 
unless the detection initiates only after failing the Synapse connection. By then, it is 3 00% sure that is 
no other interface would drive this signal. 

3. The occurrence of signals on the standard PC keyboard could be spontaneous (e.g. keyboard test 
during boot-up, or as if someone presses key) so that the state of TERM CLK is unpredictable. 
Hence, using TERM CLK to pass signal for cable identification is undesirable. 

4. This detection scheme proposed by Olympus does not allow for future cable expansions. There is no 
signal pin available, which are similar to SYN CLK or TERM CLK, to be reserved for future cables. 
All the rest signal pins are currently shared among multiple interfaces. As we know, there are at lease 
two cables (USB and IBM468x) that are not accounted for by the design of RS-232 model. These two 
cables are part of universal cable family and will soon be integrated with the other cables soon after the 
multi-interface ASIC becomes available. 

5. Suggestion of using KEYCLK and KEYDAT signal on power up was also explored in this meeting. 
The group discussed the possibility of momentarily disconnecting the keyboard from terminal (PC) to 
allow cable detection being done on these signals. The downside to this approach was the side effect 
of sending erroneous setup message to the keyboard. This would result in wrong keyboard settings 
after power up. 

Other schemes that has been explored in the meeting are : 

Rob and Rich suggested the detection process by starting with intelligent interface host first, such as USB, 
Synapse. Then, try to re-use pins that are vacant after this process-of-elimtnation to detect the reset of 
cables. The group concluded the drawback to this approach would be its fragility rigidity and degree of 
uncertainty from some interface function like USB, in its implementation as well as sluggishness due to its 
aggregate delays from multiple interface attempts. 

Mike Catalano proposed to embed resistor in each individual cable as a way to identify them. The decoder 
or interface micro will then make use of its unused resources, such as timer counter, to discern resistor 
value so as to identify cables. This detection scheme will only detect the resistor value through the 
download signal pin. Therefore, it would not put any burden to the already congested signal/pin 



arrangement. But, the catch to this approach would be that it forces to retrofit all of the existing universal 
cables. 

The group didn't conclude whether added jumper in each cable would obstruct the development of new 
product, which will be using these cables. Mike Rizzi raised the concern about future ramification on the 
EAS cable implementation. 

Please don't hesitate to contact me if you find any discrepancy in this minutes or if I have miss out 
anything that transpired in that meeting. Thank you again for sparing your time to attend this meeting. 



